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January 28, 1993

Mr. Steve Burkett, Chief ,
NPDES Branch 
Management Division 
U.S. E.P.A.
999 18th St. Suite 500 
Denver, CO 80202-2466

Mr. Burkett:

Enclosed are the monitoring results from December 1992 requested in the order 
"Docket No. CWA-V111 -93-04-C."

If you have any further questions, please don't hesitate to call.

Sincerely,

MA:sm

c: Steve Pirner, SDDENR
Dale Cockrell

South Dakota Office: P.O. Box 485, Deadwood, South Dakota 57732
Telephone: (605) 578-2107 Telecopier. (605) 578-17.09

Brohm Mining Corp. is a wholly owned affiliate ol Mirwen Gold Corporation



/ENERGY/
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P.O. BOX 3258 • CASPER. WY 82602 • PHONE (307) 235-0515
254 NORTH CENTER. SUITE 100 • CASPER. WY 82601 • FAX (3071 234-1639

ENERGY LABORATORIES, INC.

QUALITY ASSURANCE REPORT - BROHM MINING

Report Date: 12-30-92 

ELI #’s: 92-47428/92-47429

Dup #1 Dup #2 Spk #1 Spk #2 DATE
RADIOMETRIC: METHOD % % % % ANALYST SAMPLE

ANALYZED

Gross Alpha EPA-900.0 100 — — — DB 22-Dec-92

USEPA-ESML-LV INTERCOMPARISON STUDY RESULTS

Radiometric Method ELI Value Standard Difference Analyst Date

Uranium EPA-908.1 5.07 0.43 1.07 DB 14-Apr-92
Ra226 EPA-903.1 16.30 1.16 1.40 DB 14-Apr-92
Ra228 EPA-904.1 16.17 1.54 2.17 DB 14-Apr-92
Gross Alpha EPA-900.0 9.33 -1.74 -5.67 DB 15-May-92
Gross Beta EPA-900.0 35.00 -2.70 -9.00 DB 15-May-92

Report Approved By:

jiuuJcuy
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iCOMPLETE ENVIRONMENTAL ANALYTICAL SERVICES



P.O. BOX 3238 • CASPER. WY 82002 • PHONE (307) 233-0513
234 NORTH CENTER. SUITE 10O • CASPER. WY 82601 • FAX (3071 234-1639

ENERGY LABORATORIES, INC.

WATER ANALYSIS REPORT - BROHM MINING CORPORATION

Outfall A Outfall B
12-17-92 12-17-92
09-29-92 09-29-92
92-47428 92-47429

RADIOMETRIC pCi/1: Det.Limit

Gross Alpha 10.2 22.5 1.0
Gross Alpha Prec. +/- 0.9 1.2

Sample I.D.: 
Date Sampled: 
Report Date: 
Sample Number:

ENERGY

LABORATORIES

4

Report Approved By:

kmk

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICES
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2381 S. Plaza Dr. • PO. Box 3388 • Rapid City. SD 57709 
(605)348-0111

/------- -------------------------s

MYRON ANDERSEN
BROHM MINING CORP.
P.O. BOX 485
DEADWOOD, SD 57732

>

SAMPLE NAME: OUTFALL A

DESCRITPION: RUBY DAM
SAMPLE DATE: 11/30/92

SAMPLE TIME:

SAMPLES BY:

ACCOUNT NUMBER 
LAB NUMBER 

DATE RECEIVED 
TIME RECEIVED 

REPORT DATE

W1000
19921201101 
12/01/92 
06:40 AM 
12/03/92

FLOW: 9391/DAY TOTAL RECOVERABLE METALS

PHYSICAL PROPERTIES VALUE

Conductivity, lanhos/cm 
Hardness
PH 7.41
Solids, Dissolved, mg/1
Solids, Suspended, 
Turbidity, NTU

mg/1 <10.

INORGANIC & NONMETALLIC VALUE

Alkalinity •

Bicarbonate •

Carbonate, mg/1 •

Chloride, mg/1 •

Cyanide, Total, mg/1 <.010
Cyanide, WAD, mg/1 <.010
Cyanide, Free, mg/1 •

Fluoride, mg/1 •
Nitrogen, Amnonia, mg/1 <.050
Nitrogen, Nitrate, mg/1 8.69
Nitrogen, Nitrite, mg/1 <.050
Sulfate, mg/1 •

METALS mg/1 DISSOLVED TOTAL

Aluminum
Antimony
Arsenic

•

•

•

.078

Barium
Beryllium 
Boron
Cacknium
Calcium
Chromium
Cobalt

•

•

•

•

•

•

.003

Copper
Gold •

.018

Iron .021
Lead
Lithium

•

•

<.001

Magnesium
Manganese
Mercury
Molybdenum
Nickel

•

•

•

•

•

<.0002

Potassium
Selenium
Silicon
Silver
Sodium
Strontium
Vanadium
Zinc

•

•

•

•

•

•

• .236

SPECIAL TESTS VALUE

OIL & CREASE 
FIELD CONDUCT 
FIELD PH 
FIELD TEMP

<5.0
860.

6.9

2.

APPROVED BY 

DATE



MID-CONTINENT

TESTING LABORATORIES, INC
high technology oil analysis
AND ENVIRONMENTAL TESTING

2381 S Plaza Dr. • PO. Box 3388 • Rapid City. SD 57709 
(605)348-0111

MYRON ANDERSEN 
BROmi MINING OORP. 
P.O. BOX 485 
DEADWOOD, SD 57732

SAMPLE NAME: OUTFALL A

DESCRITPION: RUBY DAM
SAMPLE DATE: 12/07/92

SAMPLE TIME:

SAMPLES BY:

ACCOUNT NUMBER: W1000
LAB NUMBER: 19921208107 

DATE RECEIVES: 12/08/92 
TIME RECEIVES: 06:50 AM 

REPORT DATE: 12/11/92

FLOW 10080 G/DAY TOTAL REC METALS.

PHYSICAL PROPERTIES VALUE

Conductivity, umhos/an 
Hardness
PH 7.57
Solids, Dissolved, mg/1 
Solids, Suspended, mg/1 <10.0 
Turbidity, NTU

INORGANIC & NONMETALLIC VALUE

Alkalinity 
Bicarbonate 
Carbonate, mg/1 
Chloride, mg/1
Cyanide, Total, mg/1 <.010
Cyanide, WAD, mg/1 <.010
Cyanide, Free, mg/1 
Fluoride, mg/1
Nitrogen, Aononia, mg/1 <.050
Nitrogen, Nitrate, mg/1 7.55
Nitrogen, Nitrite, mg/1 <.050
Sulfate, mg/1

METALS mg/1 DISSOLVED TOTAL

Aluminum • 1.19
Ant imony 
Arsenic

•

•

•

.002
Barium
Beryllium
Boron
Cacknium
Calcium
Chromium
Cobalt

•

•

•

•

•

•

•

•

•

•

.002

•

•

•

Copper
Gold

•

•

.043

•

Iron • .304
Lead
Lithium

•

•

<.001
•

Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium

•

•

•

•

•

•

•

<.0002

•

•

•

Selenium
Silicon
Silver
Sodium
Strontium
Vanadium
Zinc

•

•

•

•

•

•

•

•

•

•

•

•

•

.140

SPECIAL TESTS VALUE

FIELD TEMP l.C
FIELD C0ND. 700.
FIELD PH 6.2
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2381 S. Plaza Dr. • PO. Box 3388 • Rapid City, SD 57709 
(605) 348-0111

r -------------- ----------- A

MYRON ANDERSEN 
BRCHkt MINING CORP.
P.O. BOX 485 
DEADWOOD, SD 57732

v___________________ ___________________________________________J

SAMPLE NAME: OUTFALL A

DESCRITPION: RUBY DAM
SAMPLE DATE: 12/16/92

SAMPLE TIME:

SAMPLED BY:

ACXXXJNT NUMBER: 
LAB NUMBER: 

DATE RECEIVED: 
TIME RECEIVED: 

REPORT DATE:

W1000
19921217101 
12/17/92 
07:30 AM 
12/21/92

8
i TOTAL RECOVERABLE METALS
o

PHYSICAL PROPERTIES VALUE METALS mg/1 DISSOLVED TOTAL

Conductivity, imhos/cm • Aluminum • .112
Hardness 391. Antimony •

PH 7.47 Arsenic • <.001
Solids, Dissolved, mg/1 • Barium •

Solids, Suspended, mg/1 <10.0 Beryl Him •

Turbidity, NTU • Boron •

Cadmium • .007
Calcium 120.

INORGANIC & NONMETALLIC VALUE Chromium •

Cobalt •

Alkalinity • Copper • .200
Bicarbonate • Gold •

Carbonate, mg/1 • Iron • .031
Chloride, mg/1 • Lead • <.001
Cyanide, Total, mg/1 <.010 Lithiim •

Cyanide, WAD, mg/1 <.010 Magnesium 22.1
Cyanide, Free, mg/1 • Manganese • <•050
Fluoride, mg/1 • Mercury • <.0002
Nitrogen, Ammonia, mg/1 <.050 Molybdenum •

Nitrogen, Nitrate, mg/1 7.39 Nickel •

Nitrogen, Nitrite, mg/1 <.050 Potassiim •

Sulfate, mg/1 294. Seleniim • <•005
Silicon •

Silver .002
Sodium
Strontium •

Vanadium •

Zinc • .108

SPECIAL TESTS VALUE

FIELD PH 6.8 APPROVED BY: ^
FIELD EC 730.

DATE: u
V j J FIELD TEMP

FIELD FLOW
2.0 C 

10440/D.

/2-4>/rK----------------------------



2381 S. Plaza Dr • PO. Box 3388 • Rapid City. SD 57709 
(605) 348-0111

—

MYRON ANDERSEN 
BROM MINING OORP.
P.O. BOX 485 
DEADWOOD, SD 57732

________________________________ .______________________________________________________________________

OUTFALL A 
RUBY DAM 
12/21/92

ACCOUNT NUMBER: W1000
LAB NUMBER: 19921222104 

DATE RECEIVED: 12/22/92 
TIME RECEIVED: 07:15 AM 

REPORT DATE: 12/23/92

SAMPLE NAME: 
DESCRITPION: 
SAMPLE DATE: 
SAMPLE TIME: 
SAMPLED BY:

<
<£>©
5
£Ou.

TOTAL RECOVERABLE METALS

i.. .i

o
w

g
Q.
2

o
o
z

PHYSICAL PROPERTIES VALUE

Conductivity, unhos/cm
Hardness
PH 7.51
Solids, Dissolved, mg/1
Solids, Suspended, mg/1 <10.0
Turbidity, NTU

INORGANIC & N0NMETALLIC VALUE

Alkalinity •

Bicarbonate •

Carbonate, mg/1 •

Chloride, mg/1 •

Cyanide, Total, mg/1 <.010
Cyanide, WAD, mg/1 <.010
Cyanide, Free, mg/1 •

Fluoride, mg/1 •

Nitrogen, Amnonia, mg/1 <•050
Nitrogen, Nitrate, mg/1 6.85
Nitrogen, Nitrite, mg/1 <.050
Sulfate, mg/1 •

METALS mg/1 DISSOLVED TOTAL

Alirainun
Antimony
Arsenic

.304

Bariim
Beryl 1 iian 
Boron
Cadmiun
Calcium
Chromium
Cobalt

.003

Copper
Gold

.017

Iron <.050
Lead
Lithium

<.001

Magnesim
Manganese
Mercury
Molybdenum
Nickel

<.0002

Potassium
Selenium
Silicon
Silver
Sod inn
Strontium
Vanadium
Zinc .113

SPECIAL TESTS

FIELD PH 
^ FIELD EC

, FIELD TEMP
FIELD FLOW

VALUE

6.60
650.

1.0 C 
72.0 GPD

APPROVED BY 

DATE

j
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III. i J 2381 S. Plaza Dr. • PO. Box 3388 • Rapid City, SD 57709 
(605) 348-0111

SAMPLE NAME: OUTFALL A 
DESCRITPICN: RUBY DAM 
SAMPLE DATE: 12/28/92 
SAMPLE TIME:
SAMPLED BY:

-------------------------------------------------------------------------------------\

MYRON ANDERSEN 
BROW MINING OORP.
P.O. BOX 485 
DEADWOOD, SD 57732

.______________________________________________________________j

AOOOUNT NUMBER: W1000
LAB NUMBER: 19921229102 

DATE RECEIVED: 12/29/92 
TIME RECEIVED: 07:00 AM 

REPORT DATE: 12/30/92

I A

5
CL
o

TOTAL RECOVERABLE METALS

* J J J

O

. J PHYSICAL PROPERTIES VALUE METALS mg/1 DISSOLVED TOTAL

Conductivity, uanhos/cm • Aluminum • .470
Hardness • Antimony •
PH 7.47 Arsenic • •
Solids, Dissolved, mg/1

• Barium • •
Solids, Suspended, mg/1 <10.0 Beryllium •

J .1J
Turbidity, NTU Boron

Cadmium
Calcium

•

•

•

!ooi

•
INORGANIC & NONMETALLIC VALUE Chromium • •

Cobalt
•D 

— C/> Alkalinity • Copper • .024
£ Bicarbonate • Gold • •
o Carbonate, mg/1

• Iron • .112
o

- CL
Chloride, mg/1

• Lead • <.001
<a. Cyanide, Total, mg/1 <.010 Lithium •
tr Cyanide, WAD, mg/1 <.010 Magnesium • •. uiw fc Cyanide, Free, mg/1

• Manganese • •

LUO 
" CD

Fluoride, mg/1
• Mercury • <.0002

Nitrogen, Amnonia, mg/1 <.050 Molybdenum • •
Z 

- fc
Nitrogen, Nitrate, mg/1 6.46 Nickel • •z

tr
Nitrogen, Nitrite, mg/1 <.050 Potassium •

CL
o
z
—1
UJ
CC
o

Sulfate, mg/1
• Selenium

Silicon
Silver
Sodium
Strontium
Vanadium
Zinc

•

•

•

•

•

•

•

•

•

•

•

•

.090

SPECIAL TESTS

FIELD PH

FIELD EC

FIELD TEMP

FIELD FLOW

VALUE

7.90
700.

1.0 C 
5040./DY

APPROVED BY
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MID-CONTINENT

TESTING LABORATORIES, INC.

6- *

high technology Oil analysis 
AND ENVIRONMENTAL TESTING

2381 S. Plaza Dr. • PO. Box 3388 • Rapid City. SD 57709 
1)605) 348-0111

MYRON ANDERSEN 
BROHM MINING CORP. 
P.O. BOX 485 
DEADWOOD, SD 57732

SAMPLE NAME: 
DESCRITPION: 
SAMPLE DATE: 
SAMPLE TIME: 
SAMPLED BY:

ACCOUNT NUMBER: 
LAB NUMBER: 

DATE RECEIVED: 
TIME RECEIVED: 

REPORT DATE:

OUTFALL B 
OUTFALL BY 
11/30/92

SW-2

W1000
19921201102 
12/01/92 
06:40 AM 
12/03/92

FLOW: 1440/DAY TOTAL RECOVERABLE METALS

PHYSICAL PROPERTIES VALUE METALS mg/1 DISSOLVED TOTAL

Conductivity, umhos/cm Aluminum 87.6
Hardness Antimony
PH 2.79 Arsenic
Solids, Dissolved, mg/1 Barium
Solids, Suspended, mg/1 <10. Beryllium
Turbidity,. NTU Boron

Cadmium .038
Calcium

INORGANIC & NONMETALLIC VALUE Chromium
— Cobalt

Alkalinity Copper 11.6
Bicarbonate Gold
Carbonate, mg/1 Iron 31.6

Chloride, mg/1 Lead <.001
Cyanide, Total, mg/1 Lithium
Cyanide, WAD, mg/1 Magnesium
Cyanide, Free, mg/1 Manganese
Fluoride, mg/1 Mercury .0004
Nitrogen, Ammonia, mg/1 2.30 Molybdenum
Nitrogen, Nitrate, mg/1 6.59 Nickel
Nitrogen, Nitrite, mg/1 <.050 Potassium
Sulfate, mg/1 Selenium

Silicon \
Silver '
Sodium
Strontiim
.Vanadium
Zinc * ■' 3.09

SPECIAL TESTS VALUE

(

OIL & GREASE <5.0 APPROVED BY: _-- r6-
FIELD CONDUCT. 2000.
FIELD PH 3.7 DATE: _ /J-ol- 71.____
FIELD TEMP 2.
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2381 S. Plaza Dr. • PO. Box 3388 • Rapid City. SD 57709 
(605) 348-0111

SAMPLE NAME: OUTFALL B 
DESCRITPION: OUTFALL BY SW-2 
SAMPLE DATE: 12/07/92 
SAMPLE TIME:
SAMPLED BY:

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ,

MYRON ANDERSEN 
BROftt MINING 00RP. 
P.O. BOX 485 
DEADWOOD, SD 57732

ACCOUNT NUMBER: W1000
LAB NUMBER: 19921208108 

DATE RECEIVED: 12/08/92 
TIME RECEIVED: 06:50 AM 

REPORT DATE: 12/11/92

<
1 ■ o

5
dO

FLOW 1800 GAL/DAY TOTAL REC METALS

J i

i ■ *

PHYSICAL PROPERTIES VALUE

Conductivity, umhos/an 
Hardness

•

•

PH 2.89
Solids, Dissolved, mg/1 
Solids, Suspended, mg/1 
Turbidity, NTH

<10.0

INORGANIC & NONMETALLIC VALUE

Alkalinity
Bicarbonate

•

•

Carbonate, mg/1
Chloride, mg/1
Cyanide, Total, mg/1 
Cyanide, WAD, mg/1 
Cyanide, Free, mg/1 
Fluoride, mg/1
Nitrogen, Amaonia, mg/1

•

•

•

K64
Nitrogen, Nitrate, mg/1 5.49
Nitrogen, Nitrite, mg/1 
Sulfate, mg/1

<.050

•

METALS mg/1 DISSOLVED TOTAL

Alianinum • 82.1
Antimony a

Arsenic a .113
Barium a a

Beryllium a a

Boron a

Cadkaium a .075
Calcium a

Chromium a a

Cobalt a

Copper a 11.9
Gold a a

Iron a 24.5
Lead .002
Lithium a

Magnesium a

Manganese a a

Mercury a <.000
Molybdenum a a

Nickel a

Potassium a

Selenium a a

Silicon a a

Silver a a

Sodium a a

Strontium a a

Vanadium a a

Zinc a .387

FIELD TEMP 
FIELD OOND 
FIELD PH



2381 S. Plaza Dr. • P.O. Box 3388 • Rapid City. SD 57709 
(605) 348-0111

SAMPLE NAME: OUTFALL B 
DESCRITPION: OUTFALL BY SW-2 
SAMPLE DATE: 12/21/92 
SAMPLE TIME:
SAMPLED BY:

— > ACCOUNT NUMBER: W1000

MYRON ANDERSEN
BROHM MINING OORP.
P.O. BOX 485
DEADWOOD, SD 57732

j

LAB NUMBER: 
DATE RECEIVED: 
TIME RECEIVED: 

REPORT DATE:

19921222105 
12/22/92 
07:15 AM 
12/23/92

jli <
1

2 
tr O

TOTAL RECOVERABLE METALS

PHYSICAL PROPERTIES VALUE METALS mg/1 DISSOLVED TOTAL

_■ j

o
. CO

£
o
o
o.
<AC

trin
”j|

o
z

tr
a.
o
z
«jtu
tn
o

Conductivity, unhos/an A1 uni nun • 84.5
Hardness Antimony •

PH 2.89 Arsenic •
Solids, Dissolved, mg/1 Bar inn •
Solids, Suspended, mg/1 <10.0 Beryllium •

Turbidity, NTU Boron
Cadkaium
Calcium

•

• .108

INORGANIC & NONMETALLIC VALUE Chromium •

Cobalt •

Alkalinity • Copper • 10.9
Bicarbonate • Gold •
Carbonate, mg/1 • Iron • 256.
Chloride, mg/1 • Lead • .002
Cyanide, Total, mg/1 Lithium •
Cyanide, WAD, mg/1 Magnesium •

Cyanide, Free, mg/1 • Manganese •
Fluoride, mg/1 • Mercury • <.0002
Nitrogen, Ammonia, mg/1 1.78 Molybdenum •

Nitrogen, Nitrate, mg/1 5.22 Nickel •
Nitrogen, Nitrite, mg/1 <.050 Potassium •
Sulfate, mg/1 • Selenium

Silicon
Silver
Sodium
Strontium
Vanadium
Zinc

•

•

•

•

•

•

• 3.72

j j J J

SPECIAL TESTS

FIELD PH

FIELD EC

FIELD TEMP

FIELD FLOW

VALUE

3.40
2000.+

1.0 C 
864. GPD

APPROVED BY:

DATE: IcZLlnlftZ



2381 S. Plaza Dr. • P.O. Box 3388 • Rapid City, SD 57709 
(605) 348-0111
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MYRON ANDERSEN
BROW MINING CORP.
P.O. BOX 485
DEADWOOD, SD 57732

SAMPLE NAME: 
DESC3UTPION: 
SAMPLE DATE: 
SAMPLE TIME: 
SAMPLED BY:

ACCOUNT NUMBER: 
LAB NUMBER: 

DATE RECEIVED: 
TIME RECEIVED: 

REPORT DATE:

OUTFALL B 
OUTFALL BY SW-2 
12/21/92

W1000
19921222105 
12/22/92 
07:15 AM 
12/30/92

<

•••j j

z
LLtu
o

JP
z
oc
a.
a

uucr
O

. j .. j

J

TOTAL RECOVERABLE METALS

PHYSICAL PROPERTIES VALUE METALS mg/1 DISSOLVED TOTAL

Conductivity, irahos/cm Aluminum 84.5
Hardness Antimony
PH 2.89 Arsenic
Solids, Dissolved, mg/1 Barium
Solids, Suspended, mg/1 <10.0 Beryl 1ium
Turbidity, NTU Boron

Cadbnium
Calcium

.108

INORGANIC & NONMETALLIC VALUE Chromium
Cobalt

Alkalinity Copper 10.9
Bicarbonate ! Gold
Carbonate, mg/1 Iron 25.6
Chloride, mg/1 Lead .002
Cyanide, Total, mg/1 Lithium
Cyanide, WAD, mg/1 Magnesium
Cyanide, Free, mg/1 Manganese
Fluoride, mg/1 Mercury <.0002
Nitrogen, Ammonia, mg/1 1.78 Molybdenum
Nitrogen, Nitrate, mg/1 5.22 Nickel
Nitrogen, Nitrite, mg/1 <.050 Potassium
Sulfate, mg/1 Selenium

SPECIAL TESTS VALUE

Silicon
Silver
Sodium
Strontium
Vanadium
Zinc

$1

3.72

f J
FIELD PH 3.40 APPROVED BY: //J^LWf (Ssfsfl/Jjdt ---------

FIELD EC
FIELD TEMP
FIELD FLOW

2000.+
1.0 C

864. GPD
DATE: _____ __



2381 S. Plaza Dr. • PO. Box 3388 • Rapid City. SD 57709 
(605) 348-0111

--------------------------------------------------------------------------------------------- N

MYRON ANDERSEN 
BROftt MINING CORP.
P.O. BOX 485 
DEADWOOD, SD 57732

____ - - ■________________________________________________________________ ,

lifer-

SAMPLE NAME: OUTFALL B 
DESCRITPION: OUTFALL BY SW-2 
SAMPLE DATE: 12/28/92 
SAMPLE TIME:
SAMPLED BY:

ACCOUNT NUMBER: W1000
LAB NUMBER: 19921229103 

DATE RECEIVED: 12/29/92 
TIME RECEIVED: 07:00 AM 

REPORT DATE: 12/30/92

| TOTAL RECOVERABLE METALS
o.

$

c

o
, (O

. .} J
g

o
Q.
*

W J V

PHYSICAL PROPERTIES VALUE METALS mg/1 DISSOLVED TOTAL

Conductivity, umhos/cm Aluminimi 99.5
Hardness Antimony
PH 2.92 Arsenic
Solids, Dissolved, mg/1 Barium
Solids, Suspended, mg/1 <10.0 Beryllium
Turbidity, NTU Boron

Cacknium
Calcium

.074

INORGANIC & NONMETALLIC VALUE Chromium
Cobalt

Alkalinity Copper 13.1
Bicarbonate ! Gold
Carbonate, mg/1 Iron 28.9
Chloride, mg/1 Lead .004
Cyanide, Total, mg/1 Lithium
Cyanide, WAD, mg/1 Magnesium
Cyanide, Free, mg/1 Manganese
Fluoride, mg/1 Mercury .0011
Nitrogen, Amnonia, mg/1 2.22 Molybdenum
Nitrogen, Nitrate, mg/1 4.67 Nickel
Nitrogen, Nitrite, mg/1 <.050 Potassium
Sulfate, mg/1 Selenium

Si1icon 
Silver
Sodium
Strontium
Vanadium
Zinc 10.4

SPECIAL TESTS VALUE

FIELD PH

FIELD EC

FIELD TEMP
FIELD FLOW

3.70
2000.+

0.0 C 
1152./DY



Method: EPA Region VIII 1992 NPDES WET Control Program 

Test Duration: 48 hours 

Sample Collection procedure:

Sample collection date: 17 December 1992

Dilution water: BB Creek - receiving water; a separate reconstituted water control was also run 

Age of organisms at start: <24hold 

Fading: none 

End Point: mortality

Start date and time: 18 December 1992 at 1200

End date and time: 20 December 1992 at 1200

Type of exposure chamber: 50ml disposable plastic cups

Volume of exposure chamber: 25 ml

Number of Animals exposed/chamber: 5

Number of replicates/treatment: 4

Test temperature: 20°C ± 1

Standard toxicant used: NaCl

TEST CONDITIONS: CERIODAPHNIA DVBIA ACUTE TOXICITY TESTS

Brohm Mining
Corporation 1

Chadwick & Associates, Inc.
29 December 1992



SUMMARY RESULTS OF CERIODAPHNIA DUBIA ACUTE TOXICITY TEST: Outfall A

*

f

TEST: Acute 48h with Ceriodaphnia dubla OPERATORS: DD, CB

Start: 18 Dec. 1992 at 1200 
End: 20 Dec. 1992 at 1200 
Test substance: Outfall A 
Client/Proiect: Brohm Mining

Test results:

1 Treatment Recon. RcvHaO 12.5% 25% 50% 75% 100%
Control Control Eff. Eff. Eff. Eff. Eff.

alive/exposed 20/20 20/20 20/20 20/20 20/20 20/20 20/20

% Survival 100 100 100 100 100 100 100

Diss.O? max. SJ) Li LQ LI LI LS.
min. 7.8 7.8 7.8 7.6 7.6 7.5 7.6

rH. begin iL4£ m L25. 8.27 8.43 8.21 8.20
end 8.42 8.20 8.25 8.22 8.24 8.14 8.10

Temp.°C max. 21,0 21.0 21,0 21,0 21.0 2LQ 21.0
min. 20.5 20.5 20.5 20.5 20.5 20.5 20.5

Statistical Analysis:

- 48h LCS0 (Probit Analysis) = ND; lack of mortality did not allow calculation.
- NOEC (Dunnett’s Method) = 100% effluent

Brohm Mining
Corporation 2

Chadwick & Associates, Inc.
29 December 1992



SUMMARY RESULTS OF CERIODAPHNIA DUBIA ACUTE TOXICITY TEST: Outfall B

TEST: Acute 48h with Ceriodaphnia dubia OPERATORS: DD, CB

Start: 18 Dec. 1992 at 1200 
End: 20 Dec. 1992 at 1200 
Test substance: Outfall B - pH treated 
Client/Project: Brohm Mining

Test results: pH treated effluent
—

Treatment Recon.
Control

Rev HjO 
Control

12.5%
Eff.

25%
Eff.

50%
Eff.

75%
Eff.

100%
Eff.

alive/exposed 20/20 20/20 20/20 19/20 20/20 18/20 16/20

% Survival 100 100 100 95 100 90 80

Diss.Q2 max, U L2 L2 Li Lfl JLQ
min. 7.8 7.5 7.6 7.5 7.5 7.5 7.4

dH beein L42 SJ7 L2S 02 L22 8.17 8.19
end 8.48 8.18 8.15 8.10 8.01 7.97 7.96

Temp,°C max. 21.0 21.0 21.0 21.0 21.0 21.0 21.0
min. 20.5 20.5 20.5 20.5 20.5 20.5 20.5

Test results: untreated effluent

Treatment Rev. HjO 50% effluent 100% effluent

# alive/exposed 20/20 0/10 0/10

% Survival 100 0 0

Statistical Analysis: performed on results of treated effluent test

- 48h LC50 (Probit Analysis) = ND; lack of significant mortality did not allow
calculation.

- NOEC (Dunnett’s Method) = 50% effluent

Brohm Mining
Corporation 3

Chadwick <t Associates, Inc.
29 December 1992



TEST CONDITIONS: PIMEPHALES PROMELAS ACUTE TOXICITY TESTS

Method: EPA Region Vffl 1992 NPDES WET Control Program

Test Duration: 96 hours

Sample Collection procedure: grab

Sample collection date: 17 December 1992

Dilution water: BB Creek receiving water; a separate reconstituted water control was also run 

Age of organisms at start: <5 days old

Feeding: 0.1 mL Artemia nauplii prior to test initiation and prior to the 48h renewal 

End Points'): mortality

Start date and time: 18 December 1992 at 1200 

End date and time: 22 December 1992 at 1200 

Type of exposure chamber: 400 ml glass beakers 

Volume of exposure solution: 300 ml 

Number of Animals exposed/chamber: 10 

Number of replicates/treatment: 2 

Test temperature: 20°C ± 1 

Standard toxicant used: NaCl 

Aeration: 100 bubbles/min.

Brohm Mining
Corporation 4

Chadwick & Associates, Inc.
29 December 1992



SUMMARY RESULTS OF PIMEPHALES PROMELAS 96h ACUTE TOXICITY TEST: Outfall A

TEST: Acute 96h with fathead minnow larvae OPERATORS: DD, CB

Start: 18 Dec. 1992 at 1500 
End: 22 Dec. 1992 at 1500 
Test substance: Outfall A 
Client/Proiect: Brohm Mining

Test results:

| Treatment
Recon. 12.5% 25% 50% 75% 100%
Control Effluent Effluent Effluent Effluent Effluent

alive/exposed 20/20 20/20 20/20 20/20 20/20 20/20

% Survival 100 100 100 100 100 100

Diss.O, max. 'LL H Li LI LI LI
min. 7.6 7.3 7.6 7.6 7.7 7.6

pH begin 8.19 L22 8.20 Lid 8.12
8.11 I

end 8.05 8.01 8.02 7.97 7.93 7.88 |

Temp.(°C) max. 21.0 21.0 213. 21.0 21.0 21.0
min. 19.8 19.8 19.8 19.8 19.8 19.8

Statistical Analysis:

- 96h LC50 (Probit Method) = ND; lack of mortality did not allow calculation.
- NOEC (Dunnett’s Method) = 100% effluent

Brohm Mining
Corporation 5

Chadwick & Associates, Inc.
29 December 1992



SUMMARY RESULTS OF PIMEPHALES PROMELAS 96h ACUTE TOXICITY TEST: Outfall Bt

4

TEST: Acute 96h with fathead minnow larvae OPERATORS: DD, CB

Start: 18 Dec. 1992 at 1500 
End: 22 Dec. 1992 at 1500 
Test substance: Outfall B - pH treated 
Client/Proiect: Brohm Mining

Test results: pH treated effluent

Treatment Recon. RcvHjO 12.5% 25% 50% 75% 100%
Control Control Eff. Eff. Eff. Eff. Eff.

alive/exposed 20/20 20/20 15/20 20/20 13/20 18/20 15/20

% Survival 100 100 75 100 65 90 75

Diss.O, max. LI LQ LQ LI LQ LI LI

min. 7.7 7.6 7.9 7.8 7.9 7.8 7.8

oH beein 8.39 8.35 8.22 MS 8.07 LSI LQi

end 8.18 7.87 7.94 7.98 7.93 7.84 7.80

Temp,°C max, 21.0 21.0 21.0 21.0 21.0 21.0
21.0 I

min. 19.8 19.8 19.8 19.8 19.8 19.8 19.8 |

Test results: untreated effluent

Treatment Rev. HjO 50% effluent 100% effluent

# alive/exposed 20/20 0/10 0/10

% Survival 100 0 0

Statistical Analysis:

- 96h LC50 = ND; significant heterogeneity did not permit either calculation of an LC50
using either Probit or Spearman-Karber statistical procedures

- NOEC (Dunnett’s Method) = 25% effluent

Brohm Mining
Corporation 6

Chadwick <& Associates, Inc.
29 December 1992



WET CHEMISTRY RESULTS ON SAMPLES RECEIVED 18 DECEMBER 1992

Samples were taken on 17 December 1992 by Brohm Mining and delivered by courier to Chadwick & 
Associates, Inc.

| Measurement Recon. H,0 Rev. HjO Outfall A Outfall B

Total Hardness (mgCaCOj/L) 196 122 406 652

pH 8.28 8.00 7.67 3.30*

Alkalinity (mgCaCOj/L) 116 94 72 170*

Conductivity 0*mho) 632 252 790 2220

Dissolved Oxygen (mgOj/L) 6.9 13.2 13.0 11.4 1

Ammonia (mg NH3/L) 0 0.11 0
1.07 1

Total Residual Chlorine 
(mg/L)

0 0 0.05
0.10 1

4 The pH was raise to 8.0 with 1 N NaOH before test initiation. A separate test was also 
performed with the available untreated effluent at pH 3.0.

# The alkalinity was determined after adjusting pH to 8.0.

Brohm Mining
Corporation 7

Chadwick & Associates, Inc.
29 December 1992



SUMMARY RESULTS OF NaCI REFERENCE TEST ON CERIODAPHNIA DUBIA 

Test date: 1 to 3 Dec., 1992.

I g NaCl/L
control 2.0 2.5 3.0 4.0 5.0

| # alive/# exp. 20/20 20/20 9/20 0/20 0/20 0/20

| % survival 100 100 45 0 0 0

LC50 (Probit Analysis) = 2.45 g NaCl/L (95% Cl, 2.34 to 2.56)

Note: This is within our accepted performance range ( 1.3 to 3.0) determined by 12 
previous reference tests performed.

SUMMARY RESULTS OF NaCI REFERENCE TEST ON FATHEAD MINNOW LARVAE

Test date: 22 to 26 Dec., 1992

g NaCl/L control 6.0 7.0 7.5 8.0 9.0

# alive/# exp. 20/20 18/20 12/20 1/20 0/20 0/20

% survival 100 90 60 5 0 100

96h LC50 (Probit Analysis) = 6.86g NaCl/L (95% Cl, 6.60 to 7.06)

Note: This is within our accepted performance range (5.4 to 9.0) determined by 12 
previous reference tests performed.

\

Brohm Mining
Corporation 8

Chadwick & Associates, Inc.
29 December 1992
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rA BROHM 
MINING 
CORP.

February 24, 1993

Mr. Steve Burkett, Chief 
NPDES Branch 
Management Division 
U.S.E.P.A.
999 18th St., Suite 500 
Denver, CO 80202-2466

Mr. Burkett:

Enclosed are the monitoring results from January 1993 requested in the order 

"Docket No. CWA-V111-93-04-C."

If you have any further questions, please don't hesitate to call.

Sincerely,

BROHM MINING CORPORATION

Stan Michals 
Compliance Specialist

SM:vhc

c: Steve Pirner, SDDENR
Dale Cockrell

South Dakota Office: P.O. Box 485, Deadwood, South Dakota 57732 
Telephone: (605) 578-2107 Telecopier: (605) 578-1709

Brohm Moling Corp. is a wholly owned affiliate of Minven Gold Corporation



BROHM MINING CORP.
MONITORING RESULTS FROM JANUARY 1993 

"DOCKET NO. CWA-V111-93-04-C"

OUTFALL"B" FLOW GPD FIELD pH

01-04-93 0 N/A

01-08-93 0 N/A

01-11-93 0 N/A

01-15-93 0 N/A

01-18-93 0 N/A

01-22-93 0 N/A

01-25-93 0 N/A

01-29-93 0 N/A



FEB 22 '93 12=43 ENERGY LABS CASPER P.3/3

rERTE&f^Vr / ENERGY LABORATORIES, INC.
/ EZiwte if / P-0. BOX 3258 • CASPER. WY 82602 • PHONE (3071 235-0515

/ / 254 NORTH CENTER. SUITE 100 • CASPER. WY 82601 • PAX (307) 234-1639

r~~y

WATER ANALYSIS REPORT - BROHM MINING

SAMPLE I.D.: Outfall "A" Ruby

Sample Date: 01-20-93
Report Date: 02-01-93
Sample Number: 93-0657 Det.Limit

RADIOMETRIC pCi/1:

Gross Alpha <1.0 1.0
Gross Alpha Prec. +/-

Report Approved By:
kink

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICES



BROHM MINING CORP.
MONITORING RESULTS FROM JANUARY 1993 

"DOCKET NO. CWA-V111-93-04-C"

OUTFALL"B" FLOW GPD FIELD pH

01-04-93 0 N/A

01-08-93 0 N/A

01-11-93 0 N/A

01-15-93 0 N/A

01-18-93 0 N/A

01-22-93 0 N/A

01-25-93 0 N/A

01-29-93 0 N/A
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TESTING LABORATORIES, INC.

" - • • 1« ..■ • - • • .i

HIGH TECHNOLOGY oil ANALYSIS

and ewvi*Onmenwl testing

2381 S. Plaza Dr. • PO. Box 3388 • Rapid City, SD 57709 
(605)348-0111

SAMPLE NAME: OUTFALL A

DESCRITPION: RUBY DAM
SAMPLE DATE: 01/07/93

SAMPLE TIME:

SAMPLES BY:

MYRON ANDERSEN 
BROtl MINING OORP. 
P.O. BOK 485 
DEADWOOD, SD 57732

AOOOUNT NUMBER: 
LAB NUMBER: 

DATE RECEIVES: 
TIME RECEIVED: 

REPORT DATE:

W1000
19930108101 
01/08/93 
06:00 AM 
01/11/93

TOTAL RECOVERABLE METALS

PHYSICAL PROPERTIES VALUE METALS mg/1 DISSOLVED TOTAL

Conductivity, urahos/cm
•

Aluminum • .252
Hardness • Antimony • •
PH 7.63 Arsenic • •
Solids, Dissolved, mg/1

• Barium • •
Solids, Suspended, mg/1 <10.0 Beryllium •
Turbidity, NTU • Boron •

Cackniun .003
Calcium

INORGANIC & NONMETALLIC VALUE Chromium • •
Cobalt • •

Alkalinity • Copper • .077
Bicarbonate • Gold • •
Carbonate, mg/1

• Iron • .078
Chloride, mg/1 •

Lead • <.001
Cyanide, Total, mg/1 <.010 Lithium • •
Cyanide, WAD, mg/1 <.010 Magnesium •
Cyanide, Free, mg/1 • Manganese • •
Fluoride, mg/1

• Mercury • <.0002
Nitrogen, Amnonia, mg/1 <.050 Molybdenum

•
Nitrogen, Nitrate, mg/1 6.00 Nickel • •
Nitrogen, Nitrite, mg/1 <.050 Potassium •
Sulfate, mg/1

• Selenium • •
Silicon • •
Silver • •
Sodium •
Strontium • •
Vanadium • •
Zinc .137

SPECIAL TESTS VALUE lY, il 1

FIELD PH 8.0 APPROVED BY:
i/MxAan________

FIELD BC 460.
FIELD TEMP 0. DATE:

.........kl-

FIELD FLOW 4.5 <,HS0/dW, 1



2381 S. Plaza Dr. • P.O. Box 3388 • Rapid City, SD 57709 
O (605)348-0111

----- --------------------- N

n MYRON ANDERSEN

J .i -i J ERCHI MINING CGRP.
P.O. BCK 485
DEADWOCD, SD 57732

j

t ■.

<

TOTAL RECOVERABLE METALS,CMC NOT VISIBLE

J

o 
J C/j

u

O

o

O

- - .i u

o

PHYSICAL PROPERTIES

Conductivity, umhos/cm 
Hardness
PH
Solids, Dissolved, mg/1 
Solids, Suspended, mg/1 
Turbidity, NHJ

INORGANIC & NCf'METALLIC

VALUE

•

8.14

25lo

•

VALUE

METALS mg/1

Aluminua
Antimony
Arsenic
Barium
Beryllium 
Boron
Cackniim
Calcium
Chromium
Cobalt
CopperAlkalinity •

Bicarbonate •
Gold

Carbonate, mg/1 • Iron
Chloride, mg/1 •

Lead
Cyanide, Total, me/1 <.010 Lithium
Cyanide, WAD, me/1 <.010 Magnesiim
Cyanide, Free, me/1

• Manganese
Fluoride, me/1 • Mercury
Nitrogen, Aomonia, me/1 <.050 Molybdenum
Nitrogen, Nitrate, mg/1 3.56 Nickel
Nitrogen, Nitrite, mg/1 <.050 Potassium
Sulfate, mg/1 •

Selenium

SPECIAL TESTS VALUE

Silicon
Silver
Sodium
Strontium
Vanadiw
Zinc

FIELD PH 8.40 APPROVED BY
FIELD EC 700.
FIELD TEMP 0.0 DATE
FIELD FLOW <1440./D

SAMPLE NAME: OUTFALL A

DESCRITPION: RUBY DM1
SAMPLE DATE: 01/14/93

SAMPLE TIME:

SAMPLED BY:

ACCOUNT NUMBER: W1000
LAB NUMBER: 19930118121 

DATE RECEIVED: 01/15/93 
TIME RECEIVED: 12:00 HI 

REPORT DATE: 01/20/93

DISSOLVED TOTAL

374

<.001

.027

<!o50

<.001

<.0002

155



2381 S. Plaza Dr. • P.O. Box 3388 • Rapid City. SD 57709 
(605) 348-0111

----------------------------------------------------------------------------------------------
. MYRON ANDERSEN
' BRCHM MINING OORP.

t, J P.o. BOK 485

DEADWOOD, SD 57732

V*_______________ ___ - . . .

SAMPLE NAME: OUTFALL A

DESCRITPION: RUBY DAM
SAMPLE DATE: 01/20/93

SAMPLE TIME:

SAMPLED BY:

ACCOUNT NUMBER: W1000

LAB NUMBER: 19930121104 
DATE RECEIVED: 01/21/93 

TIME RECEIVED: 07:15 AM 
REPORT DATE: 01/22/93

o

8

ix

o

TOTAL RECOVERABLE METALS

o
PHYSICAL PROPERTIES VALUE METALS mg/1 DISSOLVED TOTAL

i J J J ■ Conductivity, unhos/cm
• Aluminum • .377

Hardness 392. Antimony •

y PH 7.24 Arsenic • <.001
Solids, Dissolved, mg/1

• Barium • •
Solids, Suspended, mg/1 <10.0 Beryllium • •
Turbidity, NTTJ

• Boron •
Cackniim

•
<.001

Calcium 125.
J INORGANIC & NONMETALLIC VALUE Chromium

•
Cobalt • •

d Alkalinity
• Copper • .021

oj Bicarbonate • Gold
• •

Carbonate, mg/1
• Iron • .119

O Chloride, mg/1
• Lead

• <.001
CL<

Cyanide, Total, mg/1 <.010 Lithium • •
Cyanide, WAD, mg/1

• Magnesium 19.6 •
oc
Ui

Cyanide, Free, mg/1
• Manganese • .057

Fluoride, mg/1
• Mercury • <.0002

UJ1
O Nitrogen, Aiqaonia, mg/1 <.050 Molybdenum •
o

V Z
Nitrogen, Nitrate, mg/1 <.050 Nickel •
Nitrogen, Nitrite, mg/1 <.050 Potassium • •

£ Sulfate, mg/1 282. Selenium • <.005

A Q Silicon • •
^ O Silver • .003

il j Sodium • •o Strontium • •u Vanadium • •
Zinc • .110

o

o

APPROVED BY:

J DATE: / l?^M _____________

- * -i 4
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J 2381 S. Plaza Dr. • P.O. Box 3388 • Rapid City, SD 57709
Q (605) 348-0111

r~------------------------------------------------------------------------------------------------------- s

MYRON ANDERSEN 

BROW MINING CCRP.

P.O. BOX 485 
DEADWOOD, SD 57732

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ J

SAMPLE NAME: OUTFALL A

DESCRITPION: RUBY DAM
SAMPLE DATE: 01/26/83

SAMPLE TIME:

SAMPLED BY:

ACCOUNT NUMBER: W1000
LAB NUMBER: 19930127106 

DATE RECEIVED: 01/27/93 
TIME RECEIVED: 08:30 AM 

REPORT DATE: 01/28/93

u

Of TOTAL RECOVERABLE METAL, Q&G NOT VISIBLE
o

Q
<0
£
o
a

ccUJ

i * t

vj

cc
a.
oOS
UJ
ec
o

sj

,JJJ

o

PHYSICAL PROPERTIES VALUE METALS mg/1 DISSOLVED TOTAL

Conductivity, umhos/an • Aluminum a
.067

Hardness a Ant imony a a

PH 7.46 Arsenic • a

Solids, Dissolved, mg/1 • Barium a

Solids, Suspended, mg/1 15.0 Beryllium • a

Turbidity, NTO • Boron
Cacknium
Calcium

a

a

a

!002

a

INORGANIC & NOTMETALLIC VALUE Chromium • a

Cobalt • a

Alkalinity • Copper • .008

Bicarbonate • Gold a a

Carbonate, mg/1 • Iron a <.050
Chloride, mg/1 a

Lead • .002
Cyanide, Total, mg/1 <.010 Lithium a

Qranide, WAD, mg/1 • Magnesiun a a

Cyanide, Free, mg/1 Manganese • <!0002
Fluoride, mg/1 a Mercury a

Nitrogen, Ammonia, mg/1 <.050 Molybdenum a a

Nitrogen, Nitrate, mg/1 5.25 Nickel a a

Nitrogen, Nitrite, mg/1 <.050 Potassium a a

Sulfate, mg/1 • Selenium
Silicon
Silver

a

a

a

a

Sodium
Strontium
Vanadium
Zinc

a

a

a

a

a

a

!o99

SPECIAL TESTS VALUE

FIELD PH 
FIELD EC 
FIELD TEMP 
FIELD FLOW

8.10
650.

2.0 C 
1152./DY

APPROVED BY: 

DATE

! ^at-fkn 0



TEST CONDITIONS: CERIODAPHNIA DUBIA ACUTE TOXICITY TEST

Method: EPA Region VIII 1992 NPDES WET Control Program

Test Duration: 48 hours

Sample Collection procedure: grab

Sample collection date: 20 January 1993

Dilution water: Bear Butte Creek - receiving water

Age of organisms at start: < 24h old

Feeding: none

End Point: mortality

Start date and time: 21 January 1993 at 1400

End date and time: 23 January 1993 at 1300

Type of exposure chamber: 50ml disposable plastic cups

Volume of exposure chamber: 25 ml

Number of Animals exposed/chamber: 5

Number of replicates/treatment: 4

Test temperature: 20°C + 1

Standard toxicant used: NaCl

Brohm Mining
Corporation 1

Chadwick & Associates, Inc.
27 January 1993



SUMMARY RESULTS OF CERIODAPHNIA DUBIA ACUTE TOXICITY TEST: Outfall A

TEST: Acute 48h with Ceriodaphnia dubia OPERATORS: DD, CB

Start: 21 Jan. 1993 at 1400 
End: 23 Jan. 1993 at 1300 
Test substance: Outfall A 
Client/Proiect: Brohm Mining

Test results:

Treatment Rev H20 12.5% 25% 50% 75% 100%
Control outfall A outfall A outfall A outfall A outfall A

alive/exposed 20/20 20/20 20/20 20/20 20/20 20/20

% Survival 100 100 100 100 100 100

Diss.O, max. 7.4 23 1A 12 12 Li
min. 7.3 7.1 7.1 7.1 7.1 7.0

pH begin 8.00 7.82
end 8.15 8.08

Conductance max. 355 904
Hmho min. 353 873

Temp.°C max. 20.5 20.5 20.5 20.5 20.5 20.5
min. 20.5 20.5 20.5 20.5 20.5 20.5

Statistical Analysis:

- 48h LC50 (Probit Analysis) = ND; lack of mortality did not allow calculation.
- NOEC (Dunnett’s Method) = 100% effluent

Brohm Mining
Corporation 2

Chadwick & Associates, Inc.
27 January 1993



TEST CONDITIONS: PIMEPHALES PROMELAS ACUTE TOXICITY TESTS

Method: EPA Region VIII 1992 NPDES WET Control Program

Test Duration: 96 hours

Sample Collection procedure: grab

Sample collection date: 20 January 1993

Dilution water: Bear Butte Creek receiving water

Age of organisms at start: < 5 days old

Feeding: 0.1 mL Artemia nauplii prior to test initiation and prior to the 48h renewal

End Points'): mortality

Start date and time: 22 January 1993 at 1330*

End date and time: 26 January 1993 at 1430 

Type of exposure chamber: 400 ml glass beakers 

Volume of exposure solution: 300 ml 

Number of Animals exposed/chamber: 10 

Number of replicates/treatment: 2 

Test temperature: 20°C ± 1 

Standard toxicant used: NaCl 

Aeration: none

The start date of the fathead minnow test was delayed by one day because the arrival of the 
samples was unexpected and the fish were not immediately on hand.

Brohm Mining
Corporation 3

Chadwick & Associates, Inc.
27 January 1993



SUMMARY RESULTS OF PIMEPHALES PROMELAS 96h ACUTE TOXICITY TEST: Outfall A

TEST: Acute 96h with fathead minnow larvae OPERATORS: DD, CB

Start: 22 Jan. 1993 at 1330 
End: 26 Jan. 1993 at 1430 
Test substance: Outfall A 
Client/Proiect: Brohm Mining

Test results:

Treatment Rev. H20 12.5% 25% 50% 75% 100%
Control outfall A outfall A outfall A outfall A outfall A

alive/exposed 19/20 18/20 19/20 19/20 19/20 19/20

% Survival 95 90 95 95 95 95

Diss.Q, max. 6J 6J 6J 6J 69
min. 6.4 6.0 6.6 6.0 6.0 6.7

pH begin L32 8.30 8.30 8.25 8.22 8.40
end 8.15 8.15 8.15 8.13 8.08 8.28

Conductance max. 275 84Q
[imho min. 305 828

TernD.^O max. 20.8 20.8 20.8 20.8 20.8 20.8
min. 19.9 19.9 19.9 19.9 19.9 19.9

Statistical Analysis:

- 96h LC50 (Probit Method) = ND; lack of significant mortality did not allow
calculation.

- NOEC (Dunnett’s Method) = 100% effluent

Brohm Mining
Corporation 4

Chadwick & Associates, Inc.
27 January 1993



WET CHEMISTRY RESULTS ON SAMPLES RECEIVED 18 DECEMBER 1992 

Samples were taken on 20 January and received on 21 January 1993.

Measurement Rev. H20 Outfall A

. Temperature (°C) 24 24

Total Hardness (mgCaC03/L) 128 386

pH 8.00 7.82

Alkalinity (mgCaC03/L) 102 82

Conductivity 0-imho) 301 836

Dissolved Oxygen (mg02/L) 8.8 8.0

Ammonia (mg NH3/L) 0 0

Total Residual Chlorine 0 0
(mg/L)

Brohm Mining
Corporation 5

Chadwick & Associates, Inc.
27 January 1993



SUMMARY RESULTS OF NaCI REFERENCE TEST ON CERIODAPHNIA DUBIA 

Test date: 5 to 7 Jan., 1993

g NaCl/L control 0.19 0.38 0.75 1.5 3.0

it alive/# exp. 10/10 10/10 10/10 9/10 10/10 0/20

% survival 100 100 10 90 100 0

LC50 (trimmed Speaman-Karber) = 1.98g NaCl/L (95% Cl, 1.73 to 2.26)

Note: This is within our accepted performance range (1.3 to 2.9) determined by 12 
previous reference tests performed.

SUMMARY RESULTS OF NaCI REFERENCE TEST ON FATHEAD MINNOW LARVAE

Test date: 22 to 26 Jan., 1993

g NaCl/L control 6.0 7.0 7.5 8.0 9.0

# alive/# exp. 19/20 19/20 20/20 19/20 13/20 7/20

% survival 95 95 100 95 65 35

96h LC50 (trimmed Spearman-Karber) = 8.49g NaCl/L (95% Cl, 6.60 to 7.06)

Note: This is within our accepted performance range (6.8 to 8.5) determined by 12 
previous reference tests performed.

Brohm Mining
Corporation 6

Chadwick & Associates, Inc.
27 January 1993
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BROHM
MINING

March 12, 1993

Mr. Steve Burkett, Chief 
NPDES Branch 
Management Division 
U.S.E.P.A.
999 18th St., Suite 500 
Denver, CO 80202-2466

Mr. Burkett:

Enclosed are the monitoring results from February 1993 requested in the order 
"Docket No. CWA-V111-93-04-C."

If you have any further questions, please don't hesitate to call.

Sincerely,
Brohm Mining Corporation

Stan Michals 
Compliance Specialist

SM/vhc

cc: Steve Pirner, SDDENR
Dale Cockrell

South Dakota Office: P.O. Box 48S, Deadwood, South Dakota 57732 
Telephone: (605) 578-2107 Telecopier (605) 578-1709

ftetm Mining Carp, it • wholy otmtd affialt ol kfinwn Gold Copor aton
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BROHM MINING CORPORATION 
MONITORING RESULTS FROM FEBRUARY 1993 

"DOCKET NO. CWA-V111-93-04-C"

OUTFALL "B"

02-01-93

02-05-93

02-08-93

02-12-93

02-15-93

02-19-93

02-22-93

02-26-93

FLOW GPD 

0 

0 

0 

0 

0 

0 

0 

0

FIELD pH

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A



QUALITY ASSURANCE REPORT - BROHM MINING

Report Date: 03-01-93 

Project: RUBY GULCH 

ELI #'s: 93-1580

RADIOMETRIC:
Dup #1 Dup #2 Spk #1 Spk #2 

METHOD % % % %
DATE

ANALYST SAMPLE 
ANALYZED

Gross Alpha EPA-900.0 100 DB 23-Feb-93

USEPA-ESML-LV INTERCOMPARISON STUDY RESULTS

Radiometric Method ELI Value Standard Difference Analyst Date

Uranium EPA-908.1 5.07 4.00 1.07 DB 14-Apr-92
Ra226 EPA-903.1 16.30 14.90 1.40 DB 14-Apr-92
Ra228 EPA-904.1 16.17 14.00 2.17 DB 14-Apr-92
Gross Alpha EPA-900.0 9.33 15.00 -5.67 DB 15-May-92
Gross Beta EPA-900.0 35.00 44.00 -9.00 DB 15-May-92

Report Approved By *0.
jIlovlAu-J

tl4 lBBOqa.qo



ENERGY

UBummaj

ENERGY LABORATORIES, INC.
P.O. BOX 3258 • CASPER. WY 82602 • PHONE (307) 235-0515
254 NORTH CENTER. SUITE 100 • CASPER. WY 82601 • FAX (307) 234-1639

MATER ANALYSIS REPORT - BROHM MINING

SAMPLE I.D.:

Sample Date: 
Report Date: 
Sample Number:

RADIOMETRIC pCi/1:

Gross Alpha
Gross Alpha Free. +/-

Outfall "A*

02-17-93
02-24-93
93-1580

Det.Limit

10.7 1.0
1.2

Report Approved By 
kmk

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICES



2381 S. Plaza Dr. • P.O. Box 3388 • Rapid City, SD 57709 
'■') (605) 348-0111

1 MYRON ANDERSEN 
BROMfi MINING OORP.
P.O. BQK 485 
DEADWOOD, SD 57732

- __________________________________________

<i
~'i 5
~ (E .8

TOTAL RECOVERABLE METALS

PHYSICAL PROPERTIES VALUE METALS mg/1

J J
Conductivity, umhos/cm

• Aluminum
Hardness a Antimony
PH 7.53 Arsenic
Solids, Dissolved, mg/1 • Barium
Solids, Suspended, mg/1 <10.0 Berylliim
Turbidity, NTU • Boron

Cadmium

INORGANIC & N0N4ETALLIC VALUE
Calcium
Chromium
Cobalt

CD Alkalinity • Copper
Bicarbonate • Gold

o
Carbonate, mg/1

• Iron
CL Chloride, mg/1

• Lead
i Cyanide, Total, mg/1 <.010 Lithium

CE Cyanide, WAD, mg/1
• Magnesium

Cyanide, Free, mg/1
a Manganese

UJo
Fluoride, mg/1

a Mercury
Nitrogen, Anaemia, mg/1 <.050 Molybdenum
Nitrogen, Nitrate, mg/1 5.41 Nickel
Nitrogen, Nitrite, mg/1 <.050 Potassium

CL
->§

j

Sulfate, mg/1
a Selenium

Silicon
Silver
Sodium

J Strontium
Vanadius
Zinc

± \

■ J

j | :
SPECIAL TESTS VALUE

FIELD PH 7.90 APPROVED BY
J , FIELD EC 550.

.

FIELD TEMP 2.0 DATE
FIELD FLOW 5760.

J

SAMPLE NAME: OUTFALL A

DESCRITPICN: RUBY Dttl
SAMPLE DATE: 02/03/93

SAMPLE TIME:

SAMPLED BY:

ACCOUNT NUMBER: W1000
LAB NUMBER: 19930204104 

DATE RECEIVED: 02/04/93 
TIME RECEIVED: 09:30 AM 

REPORT DATE: 02/05/93

DISSOLVED TOTAL

096

<.001

.013

a

<.050
<.001

<.0002

069



2381 S. Plaza Dr. • P.O. Box 3388 • Rapid City, SD 57709 
(605) 348-0111

----------------------------------------------------------------------------------------------------------------------\

STAN MICHALS 
BROW MINING OQRP.
P.O. BCK 485 
OEADKXD, SD 57732

v_______ :_________ _______________________________________ J

IDEAL RECOVERABLE, O & G NOT VISIBLE

PHYSICAL PROPERTIES

Conductivity, urahos/cm
Hardness
PH
Solids, Dissolved, mg/1 
Solids, Suspended, mg/1 
Turbidity, NTO

INORGANIC & NOMIETALLIC

Alkalinity 
Bicarbonate 
Carbonate, mg/1 
Chloride, ig/1 
Cyanide, Total, mg/1 
Cyanide, WAD, ig/1 
Cyanide, Free, mg/1 
Fluoride, mg/1 
Nitrogen, Amoonia, mg/1 
Nitrogen, Nitrate, ig/1 
Nitrogen, Nitrite, mg/1 
Sulfate, mg/1

SPECIAL TESTS

VALUE METALS mg/1

--------— ——--------------

•
Aluminum

•
Antimony

7.46 Arsenic

•
Barium

<10.0 Beryllium

• Boron
CaAaiim
Calcium

VALUE Chromium

— Cobalt

• Copper

•
Gold

• Iron
Lead

<.010 Lithium

•
Magnesium
Manganese

• Mercury
<.050 Molybdenum
5.21 Nickel
<.050 Potassium

• Selenium
Silicon
Silver
Sodium
Strontium
Vanadium
Zinc

VALUE

FIELD TEMP 3.0 APPROVED BY
FIHD EC 610.
FIELD pH 7.8 DATE
FIELD FLOW 7*W>/4a y

SAMPLE NAME: OUTFALL A

DESCRITPION: RUBY DAM
SAMPLE DATE: 02/09/93

SAMPLE TIME:

SAMPLED BY:

ACCOUNT NUMBER: W1000
LAB NUMBER: 19930210101 

DATE RECEIVED: 02/10/93 
TIME RECEIVED: 06:15 AM 

REPORT DATE: 02/11/93

DISSOLVED TOTAL 

. <.050

001

.007

<.050
.001

<.0002

073



2381 S. Plaza Dr • P.O. Box 3388 • Rapid City, SD 57709 
(605) 348-0111

/---------

STAN MICHALS

V
BROW* MINING 
P.O. BOX 485

OORP.

DEADWOOD. SD 57732

V--------- )

SAMPLE NAME: OUTFALL A

DESCRITPION: RUBY DAM
SAMPLE DATE: 02/17/93

SAMPLE TIME: :

SAMPLED BY:

ACCOUNT NUMBER: W1000
LAB NUMBER: 19930218106 

DATE RECEIVED: 02/18/93 
TIME RECEIVED: 06:45 AM 

REPORT DATE: 02/19/93

TOTAL RECOVERABLE METALS,0&G NOT VISIBLE

PHYSICAL PROPERTIES VALUE METALS mg/1 DISSOLVED TOTAL

Conductivity, umhos/cm
•

Aluminum .129
Hardness 476. Antimony •
PH 7.57 Arsenic <.001
Solids, Dissolved, mg/1

• Barium •Solids, Suspended, mg/1 <10.0 Beryl 1ium
•Turbidity, N1U

• Boron
Cadmium
Calcium 152.

•
<•001

•INORGANIC & NONMETALLIC VALUE ChromiiBn
Cobalt

•
•Alkalinity

• Copper .010
Bicarbonate

• Gold
•Carbonate, mg/1

a Iron .154
Chloride, mg/1

• Lead <.001
Cyanide, Total, mg/1 <.010 Lithiun •Cyanide, WAD, mg/1 <.010 Magnesium 23.5 •Cyanide, Free, mg/1

• Manganese <.050
Fluoride, mg/1

• Mercury <.0002
Nitrogen, Ammonia, mg/1 <.050 Molybdenum

•Nitrogen, Nitrate, mg/1 5.78 Nickel
•Nitrogen, Nitrite, mg/1 <.050 Potass im

Sulfate, mg/1 356. Selenium
Silicon

<.005

•
Silver
Sodium

.001

•
Strontiun
Vanadivra
Zinc

•

.069

SPECIAL TESTS VALUE

FIELD PH 7.40 APPROVED BY:
1 K))MV. //lim-rrrl

FIELD EC
FIELD TEMP

400.
0.0 DATE: L9-9S '

DISCHARGE 4320. /m



2381 S. Plaza Dr. • P.O. Box 3388 • Rapid City, SD 57709 
(605) 348-0111

SAMPLE NAME: OUTFALL A

DESCRITPICN: RUBY DAM
SAMPLE DATE: 02/23/93

SAMPLE TOIE:

SAMPLED BY:

---------------------- \

STAN MICHALS
BROfil MINING CCRP.
P.O. BOX 485
DEADWOOD, SD 57732

>

ACCOUNT NUMBER: W1000
LAB NUMBER: 19930224102 

DATE RECEIVED: 02/24/93 
TIME RECEIVED: 06:15 AM 

REPORT DATE: 02/25/93

TOTAL RECOVERABLE

PHYSICAL PROPERTIES VALUE METALS mg/1 DISSOLVED TOTAL

Conductivity, whos/cm • Aluminum .064
Hardness a Ant imony a

PH 7.71 Arsenic a

Solids, Dissolved, mg/1 • Bar inn a

Solids, Suspended, mg/1 <10.0 Beryllinn a

Turbidity, NTTJ • Boron a

Cackniira .002
Calcium

INORGANIC & NONMETALLIC VALUE Chromium a

Cobalt a

Alkalinity a Copper .007
Bicarbonate • Gold a

Carbonate, mg/1 • Iron .159
Chloride, mg/1 • - Lead .002
Cyanide, Total, mg/1 <.010 Lithium a

Cyanide, WAD, mg/1 <.010 Magnesium
Cyanide, Free, mg/1 a Manganese a

Fluoride, mg/1 a Mercury <.0002
Nitrogen, Ammonia, mg/1 <.050 Molybdenum a

Nitrogen, Nitrate, mg/1 4.25 Nickel a

Nitrogen, Nitrite, mg/1 <.050 Potassium a

Sulfate, mg/1 a Selenium a

Silicon a

Silver a

Sod inn a

Strontium a

Vanadium a

Zinc .095

SPECIAL TESTS VALUE

FIELD TEMP 1.0 approved by: ______ _______
FIELD EC 620.
FIELD pH 7.80 date: ________ __________
FLOW 2880./DY



TEST CONDITIONS: CERIODAPHNIA DUBIA ACUTE TOXICITY TEST

Method: EPA Region VIE 1992 NPDES WET Control Program

Test Duration: 48 hours

Sample Collection procedure: grab

Sample collection date: 17 February 1993

Dilution water: Bear Butte Creek receiving water; a separate reconstituted water control was also run 

Age of organisms at start: <24hold 

Feeding: none 

End Point: mortality

Start date and time: 18 February 1993 at 1130

End date and time: 20 February 1993 at 1130

Type of exposure chamber: 50ml disposable plastic cups

Volume of exposure chamber: 25 ml

Number of Animals exposed/chamber: 5

Number of replicates/treatment: 4

Test temperature: 20°C ±1

Standard toxicant used: NaCl

Brohm Mining
Corporation \

Chadwick A Associates, Inc.
26 February 1993



SUMMARY RESULTS OF CERIODAPHNIA DVB1A ACUTE TOXICITY TEST: Outfall A

TEST: Acute 48h with Ceriodaphnia dubia OPERATORS: DD, CB

Start: 18 Feb. 1993 at 1130 
End: 20 Feb. 1993 at 1130 
Test substance: Outfall A 
Client/Proiect: Brohm Mining

Test results:

Recon. Receive. 12.5% 25% 50% 75% 100%
Treatment H20 HjO outfall outfall outfall outfall outfall

Control Control A A A A A

alive/exposed 20/20 20/20 20/20 20/20 20/20 20/20 20/20

% Survival 100 100 100 100 100 100 100

Piss.Q? m LQ Lfl £2
min. 6.3 6.6 6.6 6.5 6.5 6.5 6.5

1 pH begin 8.21 8.05 7.59
end 8.66 8.07 8.41

Conduct max. 8Q2 42£> m
/imho min. 746 361 873

X§PP.t°C...iMX-L 20.8 20.8 20.8 20.8 20.8 20.8 20.8
min. 20.1 20.1 20.1 20.1 20.1 20.1 20.1

Statistical Analysis:

- 48h LC50 = ND; lack of mortality did not allow calculation
- NOEC (Dunnett’s Method) = 2; 100% effluent

Brohm Mining Chadwick A Associates, Inc.
Corporation 2 26 February 1993



Method: EPA Region VIII 1992 NPDES WET Control Program

Test Duration: 96 hours

Sample Collection procedure: grab

Sample collection date: 17 February 1993

Dilution water: Bear Butte Creek receiving water; a separate reconstituted water control was also run 

Age of organisms at start: <7 days old

Feeding: 0.1 mL Anemia nauplii prior to test initiation and prior to the 48h renewal 

End Point(s): mortality

Start date and time: 18 February 1993 at 1200 

End date and time: 22 February 1993 at 1200 

Type of exposure chamber: 400 ml glass beakers 

Volume of exposure solution: 300 ml 

Number of Animals exposed/chamher: 10 

Number of repiicates/treatment: 2 

Test temperature: 20°C ± 1 

Standard toxicant used: NaCl 

Aeration: none

TEST CONDITIONS: PIMEPHALES PROMELAS ACUTE TOXICITY TESTS

Brohm Mining
Corporation 3

Chadwick A Associates, Inc.
26 February 1993



SUMMARY RESULTS OF PIMEPHALES PROMELAS 96h ACUTE TOXICITY TEST: Outfall A

TEST: Acute 96h with fathead minnow larvae OPERATORS: DD, CB

Start: 18 Feb. 1993 at 1200 
End: 22 Feb. 1993 at 1200 
Test substance: Outfall A 
Client/Proiect: Brohm Mining

Test results:

.

Treatment
Recon.

HjO
Control

Receive
HjO

Control

12.5%
outfall

A

25%
outfall

A

50%
outfall

A

75%
outfall

A

100%
outfall

A

alive/exposed 20/20 20/20 20/20 20/20 20/20 20/20 19/20

% Survival 100 100 100 100 100 100 95

PiSLQr P1M, LI LI LI LI 6J5 LZ LI
min 6.1 5.8 5.8 6.6 6.0 6.0 6.7

pH begin 8.21 8.05 7,59
end 8.22 8.25 8.04

Cppdutt, ma*. m m 970
pmho min. 700 305 935

Temp.(°C) max. 21.0 21.0 2LG 2JLQ 21.0 21.0 1LQ
min. 20.1 20.1 20.1 20.1 20.1 20.1 20.1

Statistical Analysis:

- 96h LC50 = ND; lack of mortality did not allow calculation.
- NOEC (Dunnett’s Method) = 100% effluent

Brohm Mining
Corporation 4

Chadwick & Associates, Inc.
26 February 1993



WET CHEMISTRY RESULTS ON SAMPLES RECEIVED 

Samples were taken on 17 February and received on 18 February 1993: Outfall B was not received.

Measurement Rev. HjO
Outfall A |

Temperature (°C) 19.0 19.0

Total Hardness (mgCaC03/L) 118 440

PH 8.05 7.59

Alkalinity (mgCaC03/L) 98 78

Conductivity (/imho) 312 862

Dissolved Oxygen (mgOj/L) 11.0 10.7

Ammonia (mg NH,/L) 0 0

Total Residual Chlorine 
(mg/L)

0 0.05

Brohm Mining
Corporation 5

Chadwick A Associates, Inc.
26 February 1993



3
r

SUMMARY RESULTS OF NaCI REFERENCE TEST ON CERIODAPHNIA DUBIA 

Test date: 23 to 25 Feb., 1993

g NaCl/L control 1.0 1.5 2.0 2.5 3.0

# alive/# exp. 10/10 10/10 19/10 18/20 9/10 6/20

% survival
P -

100 100 95 90 90 30

LC50 (Probit Analysis) = 2.56g NaCl/L (95% Cl, 2.34 to 2.88)

Note: This is within our accepted performance range (1.5 to 2.9) determined by 12 
previous reference tests performed.

SUMMARY RESULTS OF NaCI REFERENCE TEST ON FATHEAD MINNOW LARVAE

Test date: 19 to 23 Feb., 1993

g NaCl/L control 6.0 7.0 7.5 8.0 9.0

# alive/# exp. 19/20 19/20 20/20 19/20 13/20 7/20

% survival 95 95 100 95 65 35

96h LC50 (Probit Analysis) = 8.38g NaCl/L (95% Cl, 8.10 to 8.78)

Note: This is within our accepted performance range (6.8 to 8.5) determined by 12 
previous reference tests performed.

Brohm Mining
Corporation 6

Chadwick & Associates, Inc.
26 February 1993



BROHM
fVWMIfMQ

CORP.

April 19, 1993

Mr. Steve Burkett, Chief 
NPDES Branch 
Management Division 
U.S.E.P.A.
999 18th St., Suite 500 
Denver, CO 80202-2466

Mr. Burkett:

Enclosed are the monitoring results from March 1993 requested in the order 
"Docket No. CWA-V111-93-04-C.”

If you have any further questions, please don't hesitate to call.

Sincerely,
Brohm Mining Corporation

Stan Michals 
Compliance Specialist

SM:sm

ENV|\EPAMARRP.SM

cc: Steve Pirner, SDDENR
Dale Cockrell

South Dakota Office: P.O. Box 485, Deadwood, South Dakota 57732 
Telephone: (605) 578-2107 Telecopier: (605) 578-1709

Brohm Mhing Corp. is a wholly owned affiliate of Minven Gold Corporation

/
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2381 S. Plaza Dr. • P.O. Box 3388 • Rapid City, SD 57709 
(605) 348-0111

STAN MICHALS 
BROHM MINING OCJRP. 
P.O. BOX 485 
DEADWOOD, SD 57732

SAMPLE NAME: OUTFALL A 
DESCRITPION: RUBY DAM 
SAMPLE DATE: 03/02/93 
SAMPLE TIME:
SAMPLED BY:

ACCOUNT NUMBER: W1000
LAB NUMBER: 19930303101 

DATE RECEIVED: 03/03/93 
TIME RECEIVED: 06:40 AM 

REPORT DATE: 03/04/93

on

o
TOTAL RECOVERABLE METALS,Q&G NOT VISIBLE

0 :

1 uu.1] i
o j

O ; 

O :

OS;

^ j ii

o
GC !

0£i

Q

O

UJ I O!
o

v
TEL; 
o. -

O I*

o

PHYSICAL PROPERTIES VALUE METALS mg/1 DISSOLVED TOTAL

Conductivity, imhos/cm
• Aluminum • .149

Hardness
• Antimony • •

PH 7.50 Arsenic • •Solids, Dissolved, mg/1
• Barium • •Solids, Suspended, mg/1 <10.0 Beryllium

• •
Turbidity, NTO

• Boron
Cacbnium

•

•

!o02

Calcium • •

INORGANIC & NONMETALLIC VALUE Chromium • •

Cobalt • •

Alkalinity • Copper • .005
Bicarbonate • Gold • •

Carbonate, mg/1
• Iron • .120

Chloride, mg/1
• Lead .001

Cyanide, Total, mg/1 <.010 Lithium
• •Cyanide, WAD, mg/1 <.010 Magnesium • •

Cyanide, Free, mg/1 Manganese • •Fluoride, mg/1 Mercury • <.0002
Nitrogen,,Aninoni a, mg/1 .055 Molybdenum

••ffii tirjaggii/fliilrate. mg/1 4.60 Nickel • •NitroSgen,Nitrit e, mg/1 <.050 Potassium • •Sulfate, mg/1
• Selenium • •

- • Silicon • •
Silver • •
Sodium

• •
r ^ # Strontium • •

Vanadium • ^
Zinc • .321

o

4 •TV- , *■ r**l *1:4

sp£i al teS^

' .ill 
»* ."IT--- , 5* ^

FIELD , PH /, I# 

FIELD EC 
FIELD TEMP

f. - •

* a * K% , „ * 1

FLOW*
* * i ‘ ** ■■

VALUE
*»

7.10

210.2.0 C 
1296./DY

APPROVED BY: 

DATE
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STAN MICHALS
BRCHM MINING OORP.
P.O. BOX 485

O !
! .

-

DEADWOOD, SD 57732

>

SAMPLE NAME: OUTFALL A 
DESCRITPION: RUBY DAM 
SAMPLE DATE: 03/09/93 
SAMPLE TIME:
SAMPLED BY:

ACCOUNT NUMBER: W1000
LAB NUMBER: 19930310101 

DATE RECEIVED: 03/10/93 
TIME RECEIVED: 07:10 AM 

REPORT DATE: 03/11/93

iiliiil

2IE;

o!
TOTAL RECOVERABLE METALS,O&G NOT VISIBLE

O

O

O

L u U U

o

os
o

OS­
S'

°|!
yyu|:

Oil
■cc^ a.r
o v 

■ r

0

* ***

PHYSICAL PROPERTIES VALUE METALS mg/1 DISSOLVED TOTAL

Conductivity, unhos/cm
• Altminum

• .290
Hardness • Antimony • •
PH 6.79 Arsenic • •
Solids, Dissolved, mg/1

• Barium • •
Solids, Suspended, mg/1 <10.0 Beryllium • •
Turbidity, NTO •

Boron
CadmiuD
Calciun

•

•

•

•
.010

•
INORGANIC & NONMETALLIC VALUE Chromium • •
— Cobalt • •

Alkalinity • Copper • .143
Bicarbonate • Gold • •
Carbonate, mg/1

• Iron • <.050
Chloride, mg/1

• Lead • <.001
Cyanide, Total, mg/1 <.010 Lithium

•
Cyanide, WAD, mg/1 <.010 Magnesium • •
Cyanide, Free, mg/1

• Manganese • •
Fluoride, mg/1

• Mercury • <.0002
Nitrogen, Amnonia, mg/1 .079 Molybdenum •

^Nitrogen, .Nitrate, mg/1 5.46 Nickel
• •1 Nitrogen, Nitrite, mg/1 <.050 Potassiim

•
Sulfate, mg/1

• Selenium
Silicon
Silver
Sodium

•

•

•

•

•

•

•

•
Strontium • •

• v-'; ■ Vanadium •
-• j**- „ V. • y •.:V‘ -Tv-'" V Zinc .416

SPBCIALTESTS

•4##

/, VAIXIE-v
* **», < rr? s

"f'r16.40:f '•
- iV

APPROVED BY:

0'C

FIELD TEMP
:;'^»':blSCHARCaE'

430.

2.0
7200.03)

DATE:
■1/ Vf3



O •
2381 S. Plaza Dr. • P.O. Box 3388 • 

(605) 348-0111

o

r

STAN MICHALS
BRGHM MINING OQRP.
P.O. BOX 485

o DEADWOQD, SD 57732

SAMPLE NAME: OUTFALL A 
DESCRITPION: RUBY DAM 
SAMPLE DATE: 03/16/93 
SAMPLE TIME:
SAMPLED BY:

ACCOUNT NUMBER: W1000
LAB NUMBER: 19930317101 

DATE RECEIVED: 03/17/93 
TIME RECEIVED: 08:00 AM 

REPORT DATE: 03/18/93

o

•- J .4

O

O i TOTAL REC... .OIL & GREASE-NONE VISIBLE
o

o

o

o

.ui
o

L. U U

PHYSICAL PROPERTIES VALUE METALS mg/1 DISSOLVED TOTAL

Conductivity, umhos/an
• Aluminum

m <.050
Hardness 421. Ant imony • •

PH 7.24 Arsenic • <.001
Solids, Dissolved, mg-/l

• Barium • •Solids, Suspended, mg/1 <10.0 Berylliim
• •Turbidity, NTU

• Boron
• •

INORGANIC & NONMETALLIC VALUE

Cadmium
Calcium
Chromium

•

132.

•

.002

•
r

•

— Cobalt
• •

Alkalinity • Copper
• .011

Bicarbonate
• Gold

•Carbonate, mg/1
• Iron

• <.050
Chloride, mg/1

• Lead
• <.001

Cyanide, Total, mg/1 <•010 Lithium
• •Cyanide, WAD, mg/1 <.010 Magnesium 22.2

•Cyanide, Free, mg/1
• Manganese

• .084
Fluoride, mg/1

• Mercury
• <.0002

Nitrogen, Amnonia, mg/1 <.050 Molybdenum
• •Nitrogen, .Nitrate, mg/1 8.66 Nickel
• •: ; Nitrbgeni; Nitrite, mg/1 <.050 Potassium
• •Sulfate, mg/1 300. Selenium
• <.005

^ i/ V-v

Silicon
Silver
Sodium
Strontium

•
•
•

<.001

•

•

S ■* . ^ v* ■**?«
Vanadium

V # jQ ■. \ ,►s f, 'Jfe*1 “ Zinc
• .096

^PECIALiPSJS >

■ 1 • £'' ■■ ~
FIELD^TEMPs

] FIELD E)C A 
f:.':'', FIELD■'

...............•,5 -: •, .■ • Ji'-- r ■ .

-■Zc ftrattv

VALUE
•<> ■ •••

1.0
650.

7.6
7560.
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STAN MICHALS 
HROHM MINING CCRP. 
P.O. BOX 485 
DEADWOOD, SD 57732

SAMPLE NAME: OUTFALL A 
DESCRITPION: RUBY DAM 
SAMPLE DATE: 03/22/83 
SAMPLE TIME:
SAMPLED BY:

ACCOUNT NUMBER: W1000
LAB NUMBER: 19930323102 

DATE RECEIVED: 03/23/93 
TIME RECEIVED: 06:00 AM 

REPORT DATE: 03/24/93

o
a[jLi£

©

o i TOTAL RECOVERABLE METALS

O

O

o
.dliij

o
OS

o
o g;<

cc
• £ i

, UlJUligi
©■I

of!
uj;
CC ;

o;

o
yy

o

o

PHYSICAL PROPERTIES VALUE METALS mg/1 DISSOLVED TOTAL

Conductivity, umhos/an
•

Aluminimi
• 1.13

Hardness
» Antimony

• •
PH 6.92 Arsenic

• •
Solids, Dissolved, mg/1

• Barium
• •

Solids, Suspended, mg/1 13.0 Beryllium
•

Turbidity, NTU
• Boron

Cadmium
Calcium

•

•

•

•
.002

•
INORGANIC & NONMETALLIC VALUE Chromium

• •
Cobalt

• •
Alkalinity

• Copper
• .020

Bicarbonate Gold
• •

Carbonate, mg/1
• Iron

•
.847

Chloride, mg/1
•

Lead
• .002

Cyanide, Total, mg/1 <.010 Lithium
• •

Cyanide, WAD, mg/1 <.010 Magnesium
•

Cyanide, Free, mg/1 Manganese • •
Fluoride, mg/1

• Mercury <.0002
Nitrogen, Amnonia, mg/1 <.050 Molybdenum

•
Nitrogen, Nitrate, mg/1 9.07 Nickel

•
'Nitrogen, Nitrite, mg/1 .057 Potassium

• •
Sulfate, mg/1

• Selenium
• •

-

Silicon
Silver

•

•

•

•
Sodium

• •
Strontium

• •
Vanadium

• •
..'V.V O'- -• ; ' Zinc

• .114

p.-f **

$
S-'VfSi 4-j ^ 5

/.-.SPECIAL TESTS, s /
, *- * d’i V"* ,’v'i

’ FIELD PH 1

. FIELD EC 
FIELD TEMP 

:■> DISCHARGE

VALUE

6.00
550.

1.0 C 
15840.DY



TEST CONDITIONS: CERIODAPHNIA DUBIA ACUTE TOXICITY TEST

Method: EPA Region VIII 1992 NPDES WET Control Program

Test Duration: 48 hours

Sample Collection procedure: grab

Sample collection date: 16 March 1993

Dilution water: BB Creek receiving water; a separate reconstituted water control was also run 

Aee of organisms at start: <24hold 

Feeding: none 

End Point: mortality

Start date and time: 17 March 1993 at 1315

End date and time: 19 March 1993 at 1300

Type of exposure chamher: 50ml disposable plastic cups

Volume of exposure chamber: 25 ml

Number of Animals exposed/chamber: 5

Number of replicates/treatment: 4

Test temperature: 20°C ± 1

Standard toxicant used: NaCl

Brohm Mining Chadwick & Associates, Inc.
Corporation 1 25 March 1993



SUMMARY RESULTS OF CERIODAPHNIA DUBIA ACUTE TOXICITY TEST: Outfall A

TEST: Acute 48h with Ceriodaphnia dubia OPERATORS: DD, CB

Start: 17 Mar. 1993 at 1315 
End: 19 Mar. 1993 at 1300 

_ ^•:..:.Test substance: Outfall A
? Ciient/Proiect: Brohm Minina

Test results:
| Treatment

Recon.
HjO

Control

Receive.
H20

Control

12.5%
Outfall

A

25%
Outfall

A

50%
Outfall

A

75%
Outfall

A

100%
Outfall

A

alive/exposed 20/20 20/20 20/20 20/20 20/20 20/20 20/20

% Survival 100 100 100 100 100 100 100

Piss.g max. 2A H 2x2 Id 2x2 2x2
min. 6.3 6.4 6.4 6.3 6.3 6.3 6.4

pH begin 8.48 8.09 7.69
end 8.42 8.36 7.92

Conduct mnho m m 831
max./min. 611 286 842

Temp,°C max, 20.0 20.0 2M 20,0 20.0 20.0 20.0
min. 20.0 20.0 20.0 20.0 20.0 20.0 20.0

Statistical Analysis:

- 48h LC50 = ND; lack of mortality did not allow calculation
- NOEC (Dunnett’s Method) = 2:100% Outfall A

Brohm Mining Chadwick & Associates, Inc.
Corporation j 2 25 March 1993



Method: EPA Region VIII 1992 NPDES WET Control Program

Test Duration: 96 hours

Sample Collection procedure: grab

Sample collection date: 16 March 1993

Dilution water: BB Creek receiving water; a separate reconstituted water control was also run 

Aee of organisms at start: <7 days old

Feeding: 0.1 mL Artemia nauplii prior to test initiation and prior to the 48h renewal

End Pointlsl: mortality

Start date and time: 17 March 1993 at 1330

End date and time: 21 March 1993 at 1300

Type of exposure chamber: 400 ml glass beakers

Volume of exposure solution: 300 ml

Number of Animals exposed/chamber: 10

Number of replicates/treatment: 3

Test temperature: 20°C ± 1

Standard toxicant used: NaCl

Aealifia: none

TEST CONDITIONS: PIMEPHALES PROMELAS ACUTE TOXICITY TESTS

Chadwick & Associates, Inc.
3 25 March 1993

Brohm Mining
Corporation



SUMMARY RESULTS OF PIMEPHALES PROMELAS 96h ACUTE TOXICITY TEST: Outfall A

TEST: Acute 96h with fathead minnow larvae OPERATORS: DD, CB, MS

Start: 17 Mar. 1993 at 1330 
End: 21 Mar. 1993 at 1300 
Test substance: Outfall A 
Client/Proiect: Brohm Mining

Test results:

. Recon. Receive 12.5% 25% 50% 75% 100%
Treatment HjO h2o Outfall Outfall Outfall Outfall Outfall

Control Control A A A A A

alive/exposed 30/30 30/30 29/30 30/30 29/30 30/30 30/30

% Survival 100 100 97 100 97 100 100

Pfcs.O? m*. £4 £7 £4 £1 £4 £1 £5
min. 6.2 6.2 6.2 6.1 6.2 . 6.2 6.2

pH ..begin 8.48 8.09 1M
end 8.36 8.14 7.78

Conduct, /imho 645 m SSI
max./min. 622 298 856

Tgmp.(°.C,).ina&J 20.4 20.4 20.4 20.4 20.4 20.4 20.4
min. 20.0 20.0 20.0 20.0 20.0 20.0 20.0

Statistical Analysis:

- 96h LC50 = ND; lack of mortality did not allow calculation.
- NOEC (Dunnett’s Method) = ;> 100% Outfall A

Brohm Mining Chadwick & Associates, Inc.
Corporation 4 25 March 1993



WET CHEMISTRY RESULTS ON SAMPLES RECEIVED 17 MARCH 1993

Samples were taken on 16 March 1993: Outfall B was sampled on 23 March and received on 24 March.

9 Measurement Recon. H20 BB Crk. Rev. HjO Outfall A

Temperature (°C) 23.0 20.0 20.0

Total Hardness (mgCaC03/L) 94 104 390

PH 8.48 8.09 7.69

Alkalinity (mgCaC03/L) 94 88 54

Conductivity (/imho) 602 299 839

| Dissolved Oxygen (mgOj/L) 6.7 9.9 8.5

| Ammonia (mg NHj-N/L 0 0.16 0.20

J Unionized Ammonia (mg NH3) 0 <0.01 0.01

Total Residual Chlorine 0 0 0
(mg/L)

Brohm Mining Chadwick & Associates, Inc.
Corporation 5 25 March 1993



SUMMARY RESULTS OF NaCI REFERENCE TEST ON CERIODAPHNIA DUBIA 

Test date: 16 to 18 Mar. 1993

g NaCl/L control 1.0 1.5 2.0 2.5 3.0

if alive/# exp. 10/10 10/10 19/10 18/20 17/20 8/20

% survival 100 100 95 90 85 40

LC50 (Probit Analysis) = 3.03g NaCl/L (95% Cl, 2.67 to 4.08)

Note: This is within our accepted performance range (1.2 to 3.2) determined by 12 
previous reference tests performed.

SUMMARY RESULTS OF NaCI REFERENCE TEST ON FATHEAD MINNOW LARVAE

Test date: 17 to 21 Mar. 1993

g NaCl/L control 6.0 7.0 7.5 8.0 9.0

# alive/# exp. 20/20 19/20 17/20 14/20 9/20 6/20

% survival 100 95 85 70 45 30

96h LC50 (Probit Analysis) = 8.12g NaCl/L (95% Cl, 7.74 to 8.71)

Note: This is within our accepted performance range (7.0 to 8.8) determined by 12 
previous reference tests performed.

Brohm Mining
Corporation 6

Chadwick & Associates, Inc.
25 March 1993



ENERGY
LABORATORIES

ENERGY LABORATORIES, INC.
P.O. BOX 3258 • CASPER. WY 82602 • PHONE (307) 235-05)5
254 NORTH CENTER. SUITE 100 • CASPER. WY 82601 • FAX (307) 234-1639

WATER ANALYSIS REPORT - BROHM MINING

SAMPLE I.D.:

Sample Date: 
Report Date: 
Sample Number:

RADIOMETRIC pCi/1:

Gross Alpha
Gross Alpha Prec. +/-

Outfall "A"

03- 18-93
04- 01-93 
93-7977

Det.Limit

1.3 1.0
0.5

Report Approved By: 
kmk

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICES



BROHM MINING CORPORATION 
MONITORING RESULTS FROM MARCH 1993 

"DOCKET NO. CWA-V111-93-04-C"

OUTFALL"B" FLOW GPD FIELD pH

03-01-93 0 N/A

03-05-93 0 N/A

03-08-93 0 N/A

03-12-93 0 N/A

03-15-93 0 N/A

03-19-93 0 N/A

03-22-93 56880 3.4

03-26-93 284040 3.4

03-29-93 254880 3.5

ENVI\EPAMARRP.SM
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STAN MICHALS
BftGHM MINING OORP.

liliil.li)
P.O. BOX 485

O 4‘' \ DEAEWOCD, SD 57732

SAMPLE NAME: OUTFALL B 
DESCRITPION: OUTFALL BY SW-2 
SAMPLE DATE: 03/22/93 

SAMPLE TIME:
SAMPLED BY:

ACCOUNT NUMBER: W1000
LAB NUMBER: 19930323103 

DATE RECEIVED: 03/23/93 
TIME RECEIVED: 06:00 AM 

REPORT DATE: 03/24/93

II
tr TOTAL RECOVERABLE METALS,Q&G NOT VISIBLE

O ;i

O h
■ i

° !

O I

OS;
oi

u.og

LU j0
1

-0CQ.

PHYSICAL PROPERTIES VALUE METALS mg/1 DISSOLVED TOTAL

Conductivity, unhos/cm
• Aluminum

• 55.5
-Hardness 668. Antimony

• •PH 3.02 Arsenic • .225
^Solids, Dissolve!, mg/1

• Barium • •Solids, Suspended, mg/1 98.0 Beryllium
•Turbidity, NTU

• Boron • •Cadmium
• .058

Calcium 189.
•INORGANIC & NONMETALLIC VALUE Chromium

• •Cobalt
• •Alkalinity

• Copper
• 4.41

Bicarbonate
• Gold

•Carbonate, mg/1
• Iron

• 53.3
Chloride, mg/1

• Lead
• .010

Cyanide, Total, mg/1 <.010 Lithium
• •Cyanide, WAD, mg/1 <.010 Magnesium 47.7

•Cyanide, Free, mg/1 Manganese
• 14.8

’' ''^^iSsrideV^mg/l •
• Mercury • <.0002

Nitrogen, Araoonia, mg/1 .743 Molybdenum
•' Nitrogen, Nitrate, mg/1 1.46 Nickel
• •Nitrogen, Nitrite, mg/1

'*-!*■*** ~~ *“Sulfate, d«/1

""i# .tX"**.* t*
'Vi5„ ft®-;-'

■'4'---^> ..-ft
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,“T Z
• Ml V

<.050
1174.

* Si* X: K'1'- V V-..." t’'— ^
’ j , * v

Potassium 
Selenium 
Silicon 
Silver 
Sodium 

vStrontium 
Vanadium 
Ziiic;;:^.,;;'
iiis

005

005

®Bj8l

.......... ................pms&HiU
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FIELDTTMP
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(605) 348-0111

STAN MICHALS 
BROHM MINING CORP. 
P.O. BOX 485 
DEADWOOD, SD 57732

SAMPLE NAME: OUTFALL B 
DESCRITPION: OUTFALL BY SW-2 
SAMPLE DATE: 04/01/93 
SAMPLE TIME:
SAMPLED BY:

ACCOUNT NUMBER: 
LAB NUMBER: 

DATE RECEIVED: 
TIME RECEIVED: 

REPORT DATE:

W1000
19930402114 
04/02/93 
06:00 AM 
04/06/93

O |

■SI
O i!'
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°.|
i

O. I
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TOTAL RECOVERABLE METALS,Q&G NOT VISIBLE

PHYSICAL PROPERTIES

Conductivity, umhos/an
Hardness
PH
Solids, Dissolve, mg/1 
Solids, Suspended, mg/1 
Turbidity, NTU

INORGANIC & NGNMETALLIC

Alkalinity 
Bicarbonate 
Carbonate, mg/1 
Chloride, mg/1 
Cyanide, Total, mg/1 
Cyanide, WAD, mg/1 
Cyanide, Free, mg/1 
Fluoride, mg/1 
Nitrogen, Ammonia, mg/1 
.Nitrogen, Nitrate, mg/1 

,,,..^Nitrogen,^Nitrite, mg/1 
xSulfatej/mg/l.

VALUE

3

175

33

VALUE

265
32
050

1150;.,. >■. 
' 5.C ’
113760.

METALS mg/1 DISSOLVED TOTAL

Aluminifln
Antimony

. 19.6

• •
Arsenic .031
Barium
Beryl liian
Boron
Cadmium
Calcium
Chromium
Cobalt

• •
• •
; .040

• •
• •
• •

Copper
Gold

1.44

• •
Iron 14.9
Lead
Lithiisn

.006

• •
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potass iim>

• •

<.0002

• •
• •
• •

Selenium
Silicon
Silver
Sodiisn
Strontium
Vanadiim
Zinc *:-.r - v

• •
• •
• •
• •
• •
! .143

b „ ■ -

APPROVED BY:

DATE:
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Method: EPA Region VIII 1992 NPDES WET Control Program

Test Duration: 48 hours

Sample Collection procedure: grab

Sample collection date: 23 March 1993

Dilution water: BB Creek receiving water; a separate reconstituted water control was also run 

Age of organisms at start: <24hold 

Feeding: none 

End Point: mortality

Start date and time: Untreated — 24 March 1993 at 1230 pH treated — 24 March 1993 at 1300

End date and time: Untreated - 26 March 1993 at 1230 pH treated - 26 March 1993 at 1245

Type of exposure chamber: 50ml disposable plastic cups

Volume of exposure chamber: 25 ml

Number of Animals exposed/chamber: 5

Number of replicates/treatment: 4

Test temperature: 20°C ± 1

Standard toxicant used: NaCl

TEST CONDITIONS: CERIODAPHNIA DUBIA ACUTE TOXICITY TEST: Outfall B

Brohm Mining
Corporation 2

Chadwick & Associates, Inc.
31 March 1993



SUMMARY RESULTS OF CERI0DAPHN1A ACUTE TOXICITY TEST: Untreated Outfall B

TEST: Acute 48h with Ceriodaphnia dubia OPERATORS: DD, CB

Start: 24 Mar. 1993 at 1230 
End: 26 Mar. 1993 at 1230 
Test substance: Untreated Outfall B 
Client/Project: Brohm Mining

Test results:

Treatment
Recon.

H20
Control

Receive.
H20

Control

12.5%
Outfall

B

25%
Outfall

B

50%
Outfall

B

75%
Outfall

B

100%
Outfall

B

alive/exposed 20/20 20/20 0/20 0/20 0/20 0/20 0/20

% Survival 100 100 0 0 0 0 0

Diss.O-, max, 
min.

L0
6.2

Li
6.2

7.2 7.2 7.1 7.0 7.2

pH begin 
end

8.53
8.20

8.13
7.74

7.73 4.94 3.99 3.42 3.36
3.27

Conduct umho 
max./min.

mi
642

m
in

1931

Temp, °C max, 
min.

20.8
20.5

20.5
20.8

20.5 20.5 20.5 20.5 20.5

Statistical Analysis: recorded as % untreated Outfall B

- 48h LCSO = < 12.5% - A precise LC50 could not be found since no partial
mortalities occurred.

- NOEC (Dunnett’s Method) = < 12.5% Untreated Outfall B

Brohm Mining
Corporation 3

Chadwick <& Associates, Inc.
31 March 1993



SUMMARY RESULTS OF CERIODAPHNIA ACUTE TOXICITY TEST: pH treated Outfall B

TEST: Acute 48h with Ceriodaphnia dubia OPERATORS: DD, CB

Start: 24 Mar. 1993 at 1300 
End: 26 Mar. 1993 at 1245 
Test substance: pH treated Outfall B 
Client/Proiect: Brohm Mining

Test results:

Treatment
Recon.

H20
Control

Receive.
HjO

Control

12.5%
Outfall

B

25%
Outfall

B

50%
Outfall

B

75%
Outfall

B

100%
Outfall

B

alive/exposed 20/20 20/20 18/20 19/20 15/20 16/20 0/20

% Survival 100 100 90 95 75 80 0

Diss.O, max. m H Lfl £9 6J
min. 6.2 6.4 6.3 6.4 6.4 6.3 6.3

pH begin 8.53 7.99 7.89 to 7.81 to 7.59 to 7.32 to 7.25
end 8.20 8.00 7.92* 7.82* 7.76* 7.57* 7.03

Conduct umho m 202 2m
max./min. 642 300 2300

TemD.°C max. 20.8 20.8 20.8 20.8 20.8 20.8 2M
min. 20.5 20.5 20.5 20.5 20.5 20.5 20.5

Statistical Analysis: recorded as % pH treated Outfall B

- 48h LC50 (trimmed Spearman/Karber method) = 73.1% (95% Cl, 62.9 to 85.0)
- NOEC (Dunnett’s Method) = S 25%

The pH measurements of the middle ranges of the Outfall dilutions are given as a range. 
Initial pH’s were recorded for the controls and the 100% only.

Brohm Mining
Corporation 4

Chadwick & Associates, Inc.
31 March 1993



TEST CONDITIONS: PIMEPHALES PROMELAS ACUTE TOXICITY TESTS: Outfall B

Method: EPA Region VIII 1992 NPDES WET Control Program

Test Duration: 96 hours

Sample Collection procedure: grab

Sample collection date: 23 March 1993

Dilution water: BB Creek receiving water; a separate reconstituted water control was also run 

Ape of organisms at start: <4 days old

Feeding: 0.1 mL Artemia nauplii prior to test initiation and prior to the 48h renewal 

End Point(s): mortality

Start date and time: untreated -- 24 March 1993 at 1300 pH treated -- 24 March 1993 at 1330

End date and time: untreated — 28 March 1993 at 1230 pH treated -- 28 March 1993 at 1200

Type of exposure chamber: 400 ml glass beakers

Volume of exposure solution: 250 ml

Number of Animals exposed/chamber: 10

Number of replicates/treatment: 4

Test temperature: 20°C ± 1

Standard toxicant used: NaCl

Aeration: none

Brohm Mining
Corporation 5

Chadwick & Associates, Inc.
31 March 1993



SUMMARY RESULTS OF FATHEAD MINNOW ACUTE TEST: Untreated Outfall B

TEST: Acute 96h with fathead minnow larvae OPERATORS: DD, CB, MS

Start: 24 Mar. 1993 at 1300 
End: 28 Mar. 1993 at 1230 
Test substance: untreated Outfall B 
Client/Proiect: Brohm Mining

Test results:

Recon. Receive 12.5% 25% 50% 75% 100%
Treatment HjO H20 Outfall Outfall Outfall Outfall Outfall

Control Control B B B B B

alive/exposed 40/40 40/40 0/40 0/40 0/40 0/40 0/40

% Survival 100 100 0 0 0 0 0

Diss.O, max. LZ &1 6.6 6.8 6.9 6.9 6.9
min. 5.8 6.2

pH frggm 8.53 1M 7.25 4.87 4.00 3.37 3.36
end 8.30 8.31 3.27

Conduct, /zmho m 201 1805
max. /min. 625 257

Temp.rC) max. 20.8 20.8 20.5 20.5 20.5 20.5 20.5
min. 20.2 20.2

Statistical Analysis: recorded as % untreated Outfall B

- 96h LC50 = <12.5% - A precise LC50 could not be found since no partial
mortalities occurred.

- NOEC (Dunnett’s Method) = < 12.5% untreated Outfall B

Brohm Mining
Corporation 6

Chadwick & Associates, Inc.
31 March 1993



SUMMARY RESULTS OF FATHEAD MINNOW ACUTE TEST: pH treated Outfall B

TEST: Acute 96h with fathead minnow larvae OPERATORS: DD, CB, MS

Start: 24 Mar. 1993 at 1400 
Esd: 28 Mar. 1993 at 1330 
Test substance: pH treated Outfall B 
Client/Project: Brohm Mining

Test results:

Treatment
Recon.

H20
Control

Receive
H20

Control

12.5%
Outfall

B

25%
Outfall

B

50%
Outfall

B

75%
Outfall

B

100%
Outfall

B

alive/exposed 40/40 40/40 40/40 38/40 39/40 37/40 39/40

% Survival 100 100 100 95 98 93 98

Piss.O-i max. &2 M M M 6A &4
min. 5.8 6.0 6.1 6.0 6.1 6.0 6.0

pH.begin M2 1M 7.82 to 7.70 to 7.37 to 7.10 to 7,25
end 8.30 8.04 8.21x 8.13* 1.96' 7.76* 7.59

Conduct. /xmho m m SSI
max./min. 625 298 856

Temp,(°C) max. 20.8 20.8 2M 20.8 2M 20.8 20.8
min. 20.2 20.2 20.2 20.2 20.2 20.2 20.2

Statistical Analysis: recorded as % pH treated Outfall B

- 96h LC50 = ND; lack of mortality did not allow calculation.
- NOEC (Dunnett’s Method) = ^ 100%

The pH measurements of the middle ranges of the Outfall dilutions are given as a range. 
Initial pH’s were recorded for the controls and the 100% only.

Brohm Mining
Corporation 7

Chadwick & Associates, Inc.
31 March 1993



WET CHEMISTRY RESULTS ON SAMPLES RECEIVED 24 MARCH 1993

Samples were taken on 23 March 1993: Outfall A was sampled on 16 and tested on 17 to 21 March.

a
Measurement Reconstituted

H20°
BB Creek® 

Receiving H20
Untreated 
Outfall B

pH treated j 

Outfall B°

Temperature (°C) 24.0 / 23.0 20.0 / 20.0 20.0 20.0 / 20.0

Total Hardness (mgCaCOj/L) 202 / 198 106 /108 700 740 / 720

pH 8.53 / 8.50 7.99 / 8.00 3.36 7.25*/7.13'

Alkalinity (mgCaCOj/L) 136 / 130 80/84 ND° 76/68

Conductivity (/imho) 610 / 621 287 / 373 1442 2010 / 1948

Dissolved Oxygen (mg02/L) 7.5 / 6.9 11.2* / 7.8 11.7° 7.5 / 6.2

Ammonia (mg NH3-N/L 0 0.22 / 0.35 2.11 2.49 / 1.57

Unionized Ammonia (mg MV) 0 0.01 / 0.01 0.00 0.02 / 0.01

Total Residual Chlorine 
(mg/L)

0 0.05 / 0 0.08 0.52 / 0.48c

For these samples, two batches were prepared. They are recorded as 1st batch/2nd 
batch. The first set was prepared on 24 March and the second set was prepared on 26 
March, 1993.
Alkalinity for the untreated Outfall B could not be determined because the methodology 
requires that the pH be > 4.5.
Samples arrived supersaturated and were aerated for 1 to 1 Vi hours to bring the saturation 
to a near normal level to begin the test.
The pH was artificially raised with IN NaOH to achieve a pH of 7 to 8 for use as pH 
treated Outfall B.
A large increase in total residual chlorine was detected following pH treatment. Because 
chlorine was not detected in the untreated sample, we suspected that an interference to 
our Hach Colorimeter was created after raising the pH. To prove this, we tried to 
remove the chlorine from 100 mL sample of the pH treated Outfall with sodium 
thiosulfate. After adding 10X the recommended amount of sodium thiosulfate for 
removal of 0.5 mg TRC/L and not detecting a decrease in TRC with the meter, we 
concluded that the readings were being influenced by some other constituent released with 
the increase in pH.

Brohm Mining
Corporation 8

Chadwick & Associates, Inc.
31 March 1993



SUMMARY RESULTS OF NaCI REFERENCE TEST ON CERIODAPHNIA DUBIA 

Test date: 16 to 18 Mar. 1993

g NaCl/L control 1.0 1.5 2.0 2.5
3.0 I

# alive/# exp. 10/10 10/10 19/10 18/20 17/20
8/20 I

% survival 100 100 95 90 85
40 |

LC50 (Probit Analysis) = 3.03g NaCl/L (95% Cl, 2.67 to 4.08)

Note: This is within our accepted performance range (1.2 to 3.2) determined by 12 
previous reference tests performed.

SUMMARY RESULTS OF NaCI REFERENCE TEST ON FATHEAD MINNOW LARVAE

Test date: 24 to 28 Mar. 1993

g NaCl/L control 6.0 7.0 7.5 8.0 9.0

# alive/# exp. 20/20 20/20 19/20 15/20 13/20 1/20

% survival 100 100 95 75 65 5

96h LC50 (Probit Analysis) = 8.05g NaCl/L (95% Cl, 7.83 to 8.33)

Note: This is within our accepted performance range (7.0 to 8.8) determined by 12 
previous reference tests performed.

Brohm Mining
Corporation 9

Chadwick & Associates, Inc.
31 March 1993



ENERGY
LABORATORIES

ENERGY LABORATORIES, INC.
P.O. BOX 3258 • CASPER. WY 82602 • PHONE (307) 235-0515
254 NORTH CENTER. SUITE 100 • CASPER. WY 82601 • FAX (307) 234-1639

WATER ANALYSIS REPORT - BROHM MINING

SAMPLE I.D.:

Sample Date: 
Report Date: 
Sample Number:

RADIOMETRIC pCi/1:

Gross Alpha
Gross Alpha Prec. + /-

Outfall "B"

03- 23-93
04- 01-93 
93-8207

Det.Limit

16.4 1.0
0.9

Report Approved By: 
kmk

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICES



[EH

QUALITY ASSURANCE REPORT - BROHM MINING

Report Date: 04-05-93 

ELI #'s: 93-8207 & 93-7977

Dup #1 Dup #2 Spk #1 Spk #2 DATE
RADIOMETRIC: METHOD % % % % ANALYST SAMPLE

ANALYZED

Gross Alpha EPA-900.0 100 100 — — DB 30-Mar-9:

USEPA-ESML-LV INTERCOMPARISON STUDY RESULTS

Radiometric Method ELI Value Standard Difference Analyst Date

Uranium EPA-908.1 5.07 4.00 1.07 DB 14-Apr-92
Ra226 EPA-903.1 16.30 14.90 1.40 DB 14-Apr-92
Ra228 EPA-904.1 16.17 14.00 2.17 DB 14-Apr-92
Gross Alpha EPA-900.0 9.33 15.00 -5.67 DB 15-May-92
Gross Beta EPA-900.0 35.00 44.00 -9.00 DB 15-May-92

Report Approved By: /?■$.



May 20, 1993

Mr. Steve Burkett, Chief 
NPDES Branch 
Management Division 
U.S.E.P.A.
999 18th St., Suite 500 
Denver, CO 80202-2466

Mr. Burkett:

Enclosed are the monitoring results from April 1993 requested in the order 
"Docket No. CWA-V111-93-04-C."

If you have any further questions, please don't hesitate to call.

Sincerely,

3P.

Stan Michals 
Compliance Specialist

SM:sm

ENVI\EPAMARRP.SM

cc: Steve Pirner, SDDENR
Dale Cockrell

South Dakota Office: P.O. Box 485. Deadwood, South Dakota 57732
Telephone: (605)578-2107 Telecopier (605) 578-1709

Brohm Mining Corp. is a wholly owned affiliate of Mirwen Gold Corporation



BROHM MINING CORPORATION 
MONITORING RESULTS FROM MARCH 1993 
DOCKET NO. CWA-VII1-93-04-C"

FLOW FIELD
OUTFALL "AH GPD PH
4-1-93 69120 4 .6
4-6-93 77760 5.5
4-12-93 126720 6.4
4-19-93 64800 6.4
4-27-93 86400 6.5

FLOW FIELD
OUTFALL "B" GPD PH
4-1-93 113760 3.7
4-5-93 206784 3.5
4-8-93 564480 4.2
4-13-93 420480 4
4-16-93 332867 3.7
4-19-93 388800 4.2
4-23-93 461281 4.3
4-27-93 309600 3.2
4-30-93 374400 3.75
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2381 S. Plaza Dr. • P.O. Box 3388 • Rapid City, SD 57709 
(605) 348-0111

/
STAN MICHALS
BR0HM MINING 
P.O. BOX 485

CORP.

......

DEADWOOD, SD 57732

J

o

I 5 rr O

TOTAL RECOVERABLE METAL, O&G NOT VISIBLE

J J .! J

o

'..J

PHYSICAL PROPERTIES VALUE

INORGANIC & NONMETALLIC VALUE

j J

FIELD HI 
FIELD EC 
FIELD TEMP 
DISCHARGE

4.6
970.

3.C
69120.

METALS ne/1

Conductivity, umhos/cm • Aluminimi
Hardness • Antimony
HI 4.03 Arsenic
Solids, Dissolved, mg/1 Barium
Solids, Suspended, mg/1 18.0 Beryllium
Turbidity, NTU Boron

Cadmium
Calcium
Chromium
Cobalt

Alkalinity • Copper
O V) Bicarbonate • Gold

i j Carbonate,, mg/1 • Iron

o Chloride, mg/1 • Lead
<J CL

<
Cyanide, Total, mg/1 <.010 Lithium

cr Cyanide, WAD, mg/1 <.010 Magnesium
cc Cyanide, Free, mg/1 • Manganese

Fluoride, mg/1
• Mercury

UJ
o Nitrogen, Ammonia, mg/1 .108 Molybdenum
o

-v 2
Nitrogen, Nitrate, mg/1 11.1 Nickel

Jj (- Nitrogen, Nitrite, mg/1 <.050 Potassium

cr Sulfate, mg/1 Selenium

- . D Si1icon
~JE Si1ver

UJ
i, I L' ? ' Sodium

Strontium
.J Vanadium

Zinc

-J

SPECIAL TESTS VALUE
J

APPROVED BY: 

DATE:

SAMPLE NAME: OUTFALL A

DESCRITPION: RUBY DAM
SAMPLE DATE: 04/01/93

SAMPLE TIME:

SAMPLED BY:

ACCOUNT NUMBER: W1000
LAB NUMBER: 19930402113 

DATE RECEIVED: 04/02/93 
TIME RECEIVED: 06:00 AM 

REPORT DATE: 04/06/93

DISSOLVED TOTAL

23.4

056

6.27

3.35
<.001

<•0002

1.33



2381 S. Plaza Dr. • P.O. Box 3388 • Rapid City, SD 57709 
(605)348-0111

/ '

.

STAN MICHALS
BROHM MINING OORP.
P.O. BOX 485
DEADWOOD, SD 57732

_______________ /

TOTAL RECOVERABLE METALS ,0&G NON-VISIBLE

PHYSICAL PROPERTIES VALUE METALS mg/1

Conductivity, umhos/cm • Aliminum
Hardness Antimony
HI 5.10 Arsenic
Solids, Dissolved, mg/1 Barium
Solids, Suspended, mg/1 30.0 Beryllium
Turbidity, NTU • Boron

Cadmium
Calcium

INORGANIC & NONMETALLIC VALUE Chromium
Cobalt

Alkalinity • Copper
Bicarbonate • Gold
Carbonate, mg/1 • Iron
Chloride, mg/1 • Lead
Cyanide, Total, mg/1 <.010 Lithium
Cyanide, WAD, mg/1 <.010 Magnesium
Cyanide, Free, mg/1 • Manganese
Fluoride, mg/1 • Mercury
Nitrogen, Ammonia, mg/1 .126 Molybdenum
Nitrogen, Nitrate, mg/1 10.2 Nickel
Nitrogen, Nitrite, mg/1 <.050 Potassium
Sulfate, mg/1 • Selenium

Silicon
Silver
Sodium
Strontium
Vanadium
Zinc

SPECIAL TESTS VALUE

FIELD TEMP 3.C APPROVED BY
FIELD EC 850.
FIELD PH 5.5 D4TE
DISCHARGE 54.0 GPM

SAMPLE NAME: OUTFALL A

DESCRITPION: RUBY DAM
SAMPLE DATE? 04/06/93

SAMPLE TIME:

SAMPLED BY:

ACCOUNT NUMBER: W1000
LAB NUMBER: 19930407106 

DATE RECEIVED: 04/07/93 
TIME RECEIVED: 08:30 AM 

REPORT DATE: 04/08/93

DISSOLVED TOTAL

7.87

050

2.76

1.05
<.001

. <.0002

1.09
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2381 S. Plaza Dr. • P.0. Box 3388 • Rapid City, SD 57709 
(605) 348-0111

STAN MICHALS 
BROHM MINING OCXUP. 
P.O. BOX 485 
EEADWCXX), SD 57732

TOTAL RECOVERABLE METALS

PHYSICAL PROPERTIES VALUE METALS mg/1

Conductivity, imhos/cm 1720. Aluminum
Hardness 901. Antimony
PH 6.13 Arsenic
Solids, Dissolved, ag/1 • Barium
Solids, Suspended, mg/1 594. Beryllium
Turbidity, NTU • Boron

Cacknium
Calcium

INORGANIC & NONMETALLIC VALUE Chromium
Cobalt

Alkalinity • Copper
Bicarbonate • Gold
Carbonate, mg/1 • Iron
Chloride, mg/1 • Lead
Cyanide, Total, mg/1 <.010 Lithium
Cyanide, WAD, mg/1 <.010 Magnesium
Cyanide, Free, mg/1 » Manganese
Fluoride, mg/1 • Mercury
Nitrogen, Arauonia, mg/1 .109 Molybdenum
Nitrogen, Nitrate, mg/1 10.6 Nickel
Nitrogen, Nitrite, mg/1 <.050 Potassium
Sulfate, mg/1 902. Seleniun

Silicon
Silver
Sodium
Strontium
Vanadium
Zinc

SPECIAL TESTS VALUE

FIELD TEMP 3.C APPROVED BY
FIELD PH 6.4
DISCHARGE 88.GPM DATE

SAMPLE NAME: OUTFALL A

DESCRITPIQN: RUBY DAM
SAMPLE DATE: 04/12/93

SAMPLE TIME:

SAMPLED BY:

ACOXJNT NUMBER: W1000
LAB NUMBER: 19930413201 

DATE RECEIVED: 04/12/33 
TIME RECEIVED: 06:25 AM 

REPORT DATE: 04/14/93

DISSOLVED TOTAL

40.2

.043

073

3.53

25.9
.019

7.56
<.0002

<.005

.002

1.90



2381 S. Plaza Dr. • P.O. Box 3388 • Rapid City, SD 57709 
(605) 348-0111
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STAN MICHALS 
BRGHM MINING OORP. 
P.O. BOX 485 
DEADWOOD, SD 57732

TOTAL RECOVERABLE METALS

PHYSICAL PROPERTIES VALUE METALS mg/1

Conductivity, umhos/cm 
Hardness
PH
Solids, Dissolved, mg/1 
Solids, Suspended, mg/1 
Turbidity, NTU .

INORGANIC & NGNMETALLIC

6.63

11.

VALUE

Aluminum
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Calcium
Chromium
Cobalt
CopperAlkalinity

Bicarbonate Gold
Carbonate, mg/1 Iron
Chloride, mg/1 Lead
Cyanide, Total, mg/1 <.010 Lithium
Cyanide, WAD, mg/1 <.010 Magnesium
Cyanide, Free, mg/1 Manganese
Fluoride, mg/1 Mercury
Nitrogen, Ammonia, mg/1 .131 Molybdenum
Nitrogen, Nitrate, mg/1 9.50 Nickel
Nitrogen, Nitrite, mg/1 <.050 Potassium
Sulfate, mg/1 Selenium

Silicon
Silver
Sodium
Strontium
Vanadium
Zinc

SPECIAL TESTS VALUE

FIELD PH 6.40 APPROVED BY
FIELD EC 700.
FIELD TEMP 3.4 DATE
DISCHARGE 45.0 GPM

SAMPLE NAME: OUTFALL A

DESCRITPION: RUBY DAM
SAMPLE DATE: 04/19/93

SAMPLE TIME:

SAMPLED BY:

ACCOUNT NUMBER: W1000
LAB NUMBER: 19930420125 

DATE RECEIVED: 04/20/93 
TIME RECEIVED: 07:10 AM 

REPORT DATE: 04/21/93

DISSOLVED TOTAL

8.07

027

1.88

4.10
<•001

<.0002

.765



2381 S. Plaza Dr • RO. Box 3388 • Rapid City. SD 57709 
(605) 348-0111

STAN MICHALS 
BROHM MINING OORP.
P.O. BOX 485 
DEADWOOD, SD 57732

—............................................. ........... ......... ............... .............. _...............................................................................................................................................................

SAMPLE NAME: OUTFALL A
DESCRITPIQN: RUBY DAM
SAMPLE DATE: 04/27/93

SAMPLE TIME: 12:00 PM

SAMPLED BY:

ACCOUNT NUMBER: W1000
LAB NUMBER: 19930429101 

DATE RECEIVED: 04/28/93 
TIME RECEIVED: 05:30 AM 

REPORT DATE: 04/30/93

TOTAL RECOVERABLE METALS, O&G NONVISIBLE

PHYSICAL PROPERTIES VALUE METALS mg/1 DISSOLVED TOTAL

Conductivity, imhos/cm Aluminum • 21.0
Hardness Antimony •

PH 7.10 Arsenic
Solids, Dissolved, mg/1 Barium
Solids, Suspended, mg/1 186. Beryllium «

Turbidity, NTU Boron
Cadmium .055
Calcium • •

INORGANIC & NONMETALLIC VALUE Chromium • •

Cobalt • •

Alkalinity • Copper • 3.98
Bicarbonate • Gold • •

Carbonate, mg/1 • Iron 23.7
Chloride, mg/1 • Lead .005
Cyanide, Total, mg/1 <.010 Lithium • •

Cyanide, WAD, mg/1 <.010 Magnesium •

Cyanide, Free, mg/1 • Manganese • •

Fluoride, mg/1 • Mercury .0003
Nitrogen, Amnonia, mg/1 .121 Molybdenum • •

Nitrogen, Nitrate, mg/1 10.3 Nickel • »

Nitrogen, Nitrite, mg/1 <.050 Potassium •

Sulfate, mg/1 Selenium •

Silicon •

Silver »

Sodium « •

Strontium * •

Vanadium • •

Zinc • 1.26

SPECIAL TESTS VALUE n.

FIELD PH 6.50 APPROVED BY:
FIELD EC
FIELD TEMP

2000.+
6.8 DATE:

T /t'/Tl

DISCHARGE 60.0 GEM
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STAN MICHALS
BROHM MINING G0RP.
P.O. BOX 485
DEADW00D, SD 57732

‘
L.—

-

r SAMPLE NAME: OUTFALL B
DESCRITPION: OUTFALL BY SW-2 
SAMPLE DATE: 04/01/93 
SAMPLE TIME*.
SAMPLED BY:

ACCOUNT NUMBER: W1000
LAB NUMBER: 19930402114 

DATE RECEIVED: 04/02/93 
TIME RECEIVED: 06:00 AM 

REPORT DATE: 04/06/93

'Oj‘

S'
cc;
O*

o
PHYSICAL PROPERTIES

TOTAL RECOVERABLE METALS, Q&G NOT VISIBLE 

VALUE METALS mg/1

Conductivity, imhos/cm
Hardness
PH
Solids, Dissolved, mg/1 
Solids, Suspended, mg/1 
Turbidity, NTU

INORGANIC & NONMETALLIC

Alkalinity 
Bicarbonate 
Carbonate, mg/1 
Chloride, mg/1 
Cyanide, Total, mg/1 
Cyanide, WAD, mg/1 
Cyanide, Free, mg/1 
Fluoride, mg/1 
Nitrogen, Ammonia, mg/1 
Nitrogen,^Nitrate, mg/1 

. Nitrogen, Nitrite, mg/1 
-Suifatei-mg/i

3.33

175.

VALUE

.265
2.32
<.050.

DISSOLVED

'v..

.. >-

• ••

■ *T'' 2>’ cA • •

'“fe.

SPECIAL..TESTS1
..........•

ESTSfm-^l^^i^pALUEp^t-

. •*'“ “w'-f ^a$?CKSsRS!*»,.*.

Aluminum
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Calcium
Chromium
Cobalt
Copper
Gold
Iron
Lead
Lithiim
Magnesium
Manganese -
Mercury
Molybdenum
Nickel
Potassium
Selenium ;
Silicon
Silver
Sodium .
Strontium 
Vanadium X: ■ ■
Zinc - t ''' •.

•• • • -'I. v.*V’

■?k

•/. - •‘s'. •f-M# -“V r-j' fC

' ..

APPR0VEDIBY:

TOTAL 

19.6 

031

040

1

14

44

9
006

0002

143

113760.

r ■ ■ - ■

DATE: rfCaC,**
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STAN MICHALS
BROHM MINING OORP.
P.O. BOX 485

> DEADWOOD, SD 57732
J

SAMPLE NAME: OUTFALL B

DESOR.ITPION: OUTFALL BY SW-2
SAMPLE DATE: 04/06/93

SAMPLE TIME:

SAMPLED BY:

ACCOUNT NUMBER: W1000
LAB NUMBER: 19930407107 

DATE RECEIVED: 04/07/93 
TIME RECEIVED: 08:30 AM 

REPORT DATE: 04/08/93

'y

<CD

©^ i
' CL
o

TOTAL RECOVERABLE METALS, O&G NON-VIS IBLE

o PHYSICAL PROPERTIES VALUE

J J JJ

o
Conductivity, umhos/cm 
Hardness
HI
Solids, Dissolved, mg/1

•
•

3.60

•■J Solids, Suspended, mg/1 
Turbidity, NTU

141.

•

INORGANIC & N0NMETALLIC VALUE

-X P
^ CO Alkalinity

Bicarbonate
•
•~ol

<oc
CO

Jl

Carbonate, mg/1
Chloride, mg/1
Cyanide, Total, mg/1 
Cyanide, WAD, mg/1 
Cyanide, Free, mg/1

•
*
•
•
•

U)o Fluoride, mg/1
•

CD
z

Nitrogen, Aomonia, mg/1 .205
Nitrogen, Nitrate, mg/1 1.72

CO Nitrogen, Nitrite, mg/1 <.050

a 
j z

Sulfate, mg/1

,IUj J J §

■J

•J

SPECIAL TESTS VALUE

FIELD TEMP l.C
FIELD EC 670.

.. j j J
FIELD HI 4.1

METALS mg/1 DISSOLVED TOTAL

Aluminum • 19.2
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Calcium
Chromium
Cobalt

•

•

•

•

•

•

•

•

•
.021

•

•

•

Copper
Gold •

1.50

Iron • 14.9
Lead
Lithium •

.083

•

Magnesium
Manganese
Mercury
Molybdenum
Nickel

•

•

•

•

<.0002

•

•

Potassium
Selenium
Si1icon 
Silver
Sodium
Strontium
Vanadium
Zinc

•

•

•

•

•

•

•

•

•

•
1.28
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HROHM MINING CORP.
P.O. BOX 485
DEADWOOD, SD 57732

•

SAMPLE NAME: 
DESCRITPION: 
SAMPLE DATE: 
SAMPLE TIME: 
SAMPLED BY:

ACCOUNT NUMBER: 
LAB NUMBER: 

DATE RECEIVED: 
TIME RECEIVED: 

REPORT DATE:

OUTFALL B 
OUTFALL BY SW-2 
04/13/93

W1000
19930414106 
04/14/93 
05:50 AM 
04/15/93

J J £
O

OLL

u

D
C/j

O
o
CL
<
a.
cr. LU

. LU
J ii&>

o 
. z

cr
a.
a
z

IT
O

J J J J 

©

TOTAL RECOVERABLE METALS. Q&G NONVISIBLE

PHYSICAL PROPERTIES VALUE

Conductivity, imhos/an
•

Hardness 432.
PH 3.32
Solids, Dissolved, mg/1

• ’
Solids, Suspended, mg/1 40.0
Turbidity, NTTJ •

INORGANIC & NONMETALLIC VALUE

Alkalinity •'
Bicarbonate

•
Carbonate, mg/1

•
Chloride, mg/1

•
Cyanide, Total, mg/1 <.010
Cyanide, WAD, mg/1 <•010
Cyanide, Free, mg/1

•
Fluoride, mg/1

•
Nitrogen, Amnonia, mg/1 .114
Nitrogen, Nitrate, mg/1 1.85
Nitrogen, Nitrite, mg/1 <.050
Sulfate, mg/1 594.

METALS mg/1 DISSOLVED TOTAL

Aluminum
Antimony

•

•

18.2

Arsenic 
Barium 

.Beryllimn 
Boron

*

•

•

•

.097

•
Cadmium
Calcium
Chromium
Cobalt

•
120.

•

, *

.021

•

•

Copper
Gold •

1.60

•

Iron « 19.0
Lead
Lithiim

•

•

.006

•

Magnesium
Manganese

32.1

•

•

4.57
Mercury
Molybdenum

<.0002

•

Nickel
Potass iim
Selenium
Silicon

•

•

•

•

•

<.005

•

Silver
Sodium

• <.001

•

Strontium
Vanadium
Zinc •

•

•

1.26

SPECIAL TESTS VALUE

FIELD HI 4.00

FIELD EC 980.

FIELD TEMP 3.0

DISCHARGE 292. GPM
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) STAN MICHALS

BROHM MINING OORP.
P.O. BOX 485 
DEADWOOD, SD 57732

X______________________________________________________________/

SAMPLE NAME: OUTFALL B

DESCRITPION: OUTFALL BY SW-2
SAMPLE DATE: 04/19/93

SAMPLE TIME: 11:00 AM

SAMPLED BY:

ACCOUNT NUMBER: W1000
LAB NUMBER: 19930420126 

DATE RECEIVED: 04/20/93 
TIME RECEIVED: 07:10 AM 

REPORT DATE: 04/21/93

■u 14

J l TOTAL RECOVERABLE METALS, O&G NONVISIBLE

o

J

I.. .1.1 J

y

O 
w' to

O
. g 

_y cl 
< 
cr
DC

z
DC

CL
O

i?

tuDC

(3

-._y

U

■ J a ,i

PHYSICAL PROPERTIES VALUE

Conductivity, umhos/cm 
Hardness
PH 3.48
Solids, Dissolved, mg/1 
Solids, Suspended, mg/1 39.
Turbidity, NTU

INORGANIC & NONMETALLIC VALUE

Alkalinity 
Bicarbonate 
Carbonate, mg/1
Chloride, mg/1 .
Cyanide, Total, mg/1 
Cyanide, WAD, mg/1 
Cyanide, Free, mg/1 
Fluoride, mg/1
Nitrogen, Aranonia, mg/1 .106
Nitrogen, Nitrate, mg/1 1.70
Nitrogen, Nitrite, mg/1 <.050
Sulfate, mg/1

METALS mg/1 DISSOLVED TOTAL

Aluminum 17.4
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium .024
Calcium
Chromium
Cobalt
Copper 1.96
Gold
Iron 14.4
Lead .002
Lithium
Magnesium
Manganese
Mercury <.0002
Molybdenum
Nickel
Potassium
Selenium
Silicon
Silver
Sodium
Strontium
Vanadium
Zinc 1.10

SPECIAL TESTS VALUE

FIELD PH 4.20

FIELD EC 710.

FIELD TEMP 4.0 C

DISCHARGE 270.6GPM

APPROVED BY: 

DATE:

l£_
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STAN MICHALS 
BROHM MINING CORP.
P.O. BOX 485 
DEADWOOD, SD 57732

V.______________________ 1_______________________________________ 7

SAMPLE NAME: OUTFALL B

DESCRITPION: OUTFALL BY SW-2

SAMPLE DATE: 04/27/93

SAMPLE TIME:

SAMPLED BY:

ACCOUNT NUMBER: W1000
LAB NUMBER: 19930429103 

DATE RECEIVED: 04/28/93 
TIME RECEIVED: 05:30 AM 

REPORT DATE: 04/30/93

TOTAL RECOVERABLE METALS, O&G NONVISIBLE

PHYSICAL PROPERTIES VALUE METALS mg/1 DISSOLVED TOTAL

Conductivity, umhos/cm • Aluminum • 18.6
Hardness • Antimony • •

PH 3.19 Arsenic •

Solids, Dissolved, mg/1 Barium •

Solids, Suspended, mg/1 38. Beryllium • •

Turbidity, NTU Boron •

Cadmium • .023
Calcium •

INORGANIC & NQNMETALLIC VALUE Chromium •

Cobalt •

Alkalinity Copper • 2.89
Bicarbonate • Gold •

Carbonate, mg/1 • Iron • 18.9
Chloride, mg/1 • Lead • .002
Cyanide, Total, mg/1 • Lithium •

Cyanide, WAD, mg/1 Magnesium ' •

Cyanide, Free, mg/1 Manganese •

Fluoride, mg/1 Mercury .0002
Nitrogen, Aranonia, mg/1 .134 Molybdenum • •

Nitrogen, Nitrate, mg/1 1.50 Nickel • •

Nitrogen, Nitrite, mg/1 <.050 Potassium •

Sulfate, mg/1 • Selenium • •

Si1icon • •

Silver • •

Sodium •

Strontium • •

Vanadium • •

Zinc 1.25

SPECIAL TESTS

FIELD PH

FIELD EC

FIELD TEMP

DISCHARGE

VALUE

3.20 APPROVED BY:
500.

13.1
215. GEM

.5-//ZT-3
DATE



LITERATURE CITED:

USEPA Region VIA. 1992. NPDES whole effluent toxics control program March, 1992. Denver, 
Colorado.

Weber, C.I. ed. 1991. Methods for Measuring the Acute Toxicity of Effluents to Freshwater and Marine 
Organisms. 4th Edition. U.S. Environmental Protection Agency, Environmental Monitoring and 
Support Laboratory, Cincinnati, Ohio. EPA/600/4-90/027.

Brohm Mining
Corporation 1

Chadwick & Associates, Inc.
22 April 1993



Method: EPA Region VIII 1992 NPDES WET Control Program

Test Duration: 48 hours

Sample Collection procedure: grab

Sample collection date: 13 April 1993

Dilution water: BB Creek receiving water; a separate reconstituted water control was also run 

Age of organisms at start: < 24h old 

Feeding: none 

End Point: mortality

Start date and time: Untreated -- 14 April 1993 at 1500 pH treated -- 14 April 1993 at 1530

End date and time: Untreated -- 16 April 1993 at 1430 pH treated - 16 April 1993 at 1430

Type of exposure chamber: 50ml disposable plastic cups

Volume of exposure chamber: 25 ml

Number of Animals exposed/chamber: 5

Number of replicates/treatment: 4

Test temperature: 20°C ±1

Standard toxicant used: NaQ

TEST CONDITIONS: CER10DAPHN1A DUBIA ACUTE TOXICITY TEST: Outfall B

Brohm Mining
Corporation 2

Chadwick & Associates, Inc.
22 April 1993



TEST: Acute 48h with Ceriodaphnia dubia OPERATORS: DD, CB, JR

Start: 14 Apr. 1993 at 1500 
End: 16 Apr. 1993 at 1430 
Test substance: Untreated Outfall B 
Client/Proiect: Brohm Mining

SUMMARY RESULTS OF CERIODAPHNIA ACUTE TOXICITY TEST: Untreated Outfall B

Test results:

Treatment
Recon.

H20
Control

Receive.
h2o

Control

12.5%
Outfall

B

25%
Outfall

B

50%
Outfall

B

75%
Outfall

B

100%
Outfall

B

alive/exposed 20/20 20/20 0/20 0/20 , 0/20 0/20 0/20

% Survival 100 100 o 0 0 0 0

Diss.O, max. 
min.

7.2
6.5

L2
6.6

7.2 7.2 7.2 7.2 7.2

BEbegin
end

L22
8.63

Ml
8.11

7.69 6.25 4.62 3.74 3.57
3.45

Conduct umho 
max. /min.

74Q
644

237
192

1193

Temp,°C max, 
min.

i£J>
19.4 19.4

19.5 19.5 19.5 19.5 19.5

Statistical Analysis: recorded as % untreated Outfall B

- 48h LC50 (graph, method) = 4.1%
- NOEC (Dunnett’s Method) = <12.5%

Brohm Mining
Corporation

Chadwick & Associates, Inc.
22 April 19933



SUMMARY RESULTS OF CERIODAPHNIA ACUTE TOXICITY TEST: pH treated Outfall B

TEST: Acute 48h with Ceriodaphnia dubia OPERATORS: DD, CB, JR

Start: 14 Apr. 1993 at 1530 
End: 16 Apr. 1993 at 1430 
Test substance: pH treated Outfall B 
Client/Proiect: Brohm Mining

Test results:

Treatment
Recon.

H20
Control

Receive.
H20

Control

12.5%
Outfall

B

25%
Outfall

B

50%
Outfall

B

75%
Outfall

B

100%
Outfall

B

alive/exposed 20/20 20/20 15/20 7/20 1/20 1/20 0/20

% Survival 100 100 75 35 5 5 0

Diss.O, max. 12 22 12 62 62 6J5 6J
min. 6.5 6.8 6.7 6.4 6.4 6.3 6.3

pH begin 8.32 7,81 7.94 to 7.80 to 7.52 to 7.44 to 7.52
end 8.63 8.09 8.15* 8.04x 8.00x 7.96* 7.11

Conduct umho 740 I8Q 1182
max./min. 644 171 1180

Temp.°C max. 19.5 112 112 19.5 19.5 19.5 192
min. 19.4 19.4 19.4 19.4 19.4 19.4 19.4

Statistical Analysis: recorded as % pH treated Outfall B

- 48h LC50 (Probit Analysis) = 19.4% (95% Cl, 14.1 to 24.4)
- NOEC (Dunnett’s Method) = 12.5%

The pH measurements of the middle ranges of the Outfall dilutions are given as a range. 
Initial pH’s were recorded for the controls and the 100% only.

Brohm Mining
Corporation 4

Chadwick & Associates, Inc.
22 April 1993



TEST CONDITIONS: PIMEPHALES PROMELAS ACUTE TOXICITY TESTS: Outfall B

Method: EPA Region VIII 1992 NPDES WET Control Program

Test Duration: 96 hours

Sample Collection procedure: grab

Sample collection date: 13 April 1993

Dilution water: BB Creek receiving water; a separate reconstituted water control was also run 

Age of organisms at start: < 4 days old

Feeding: 0.1 mL Artemia nauplii prior to test initiation and prior to the 48h renewal 

End Point!s'): mortality

Start date and time: untreated -- 14 April 1993 at 1430 pH treated — 14 April 1993 at 1600

End date and time: untreated -- 18 April 1993 at 1345 pH treated - 18 April 1993 at

Type of exposure chamber: 400 ml glass beakers 

Volume of exposure solution: 250 ml 

Number of Animals exposed/chamber: 10 

Number of replicates/treatment: 4 

Test temperature: 20°C ±1 

Standard toxicant used: NaCl 

Aeration: none

Chadwick & Associates, Inc.
22 April 1993

Brohm Mining
Corporation 5



SUMMARY RESULTS OF FATHEAD MINNOW ACUTE TEST: Untreated Outfall B

TEST: Acute 96h with fathead minnow larvae OPERATORS: DD, CB, JR

Start: 14 Apr. 1993 at 1430 
End: 18 Apr. 1993 at 1345 
Test substance: untreated Outfall B 
Client/Proiect: Brohm Mining

Test results:

Treatment
Recon.

H20
Control

Receive
H20

Control

12.5%
Outfall

B

25%
Outfall

B

50%
Outfall

B

75%
Outfall

B

100%
Outfall

B

alive/exposed 40/40 40/40 1/40 0/40 0/40 0/40 0/40

% Survival 100 100 5 0 0 0 0

DigS.O? max, LA LI LI 7.3 7.3 7.5 7.4
min. 5.8 5.5 6.2

pH begin 8.32 7.81 7.85 to 5.78 4.57 3.77 L52
end 8.40 7.85 7.43* 3.48

Conduct, /imho M 246 1228
max./min. 625 162

Temp-l^C) max. 19.9 19.9 19.9 19.5 19.5 19.5 19.5
min. 19.4 19.4 19.4

Statistical Analysis: recorded as % untreated Outfall B

- 96h LC50 (graph, method) = 4.1%
- NOEC (Dunnett’s method) = < 12.5%

The pH measurements of the middle ranges of the Outfall dilutions are given as a range. 
Initial pH’s were recorded for the controls and the 100% only.

Brohm Mining Chadwick & Associates, Inc.
Corporation 6 22 April 1993



SUMMARY RESULTS OF FATHEAD MINNOW ACUTE TEST: pH treated Outfall B

TEST: Acute 96h with fathead minnow larvae OPERATORS: DD, CB, JR

Start: 14 Apr. 1993 at 1600 
End: 18 Apr. 1993 at 1500 
Test substance: pH treated Outfall B 
Client/Proiect: Brohm Mining

Test results:

Treatment
Recon.

H20
Control

Receive
h2o

Control

12.5%
Outfall

B

25%
Outfall

B

50%
Outfall

B

75%
Outfall

B

100%
Outfall

B

alive/exposed 40/40 39/40 38/40 39/40 33/40 33/40 35/40

% Survival 100 95 90 95 83 83 88

Diss.O, max. m L9 (L9 &9 £9 m mmin. 5.8 6.1 6.0 6.2 6.4 6.4 6.4

pH begin 8.32 7.81 7.65 to 7.60 to 7.50 to 7.28 to zmend 8.40 8.09 7.98* 7.95x 7.83x 7.80* 7.52

Conduct, /imho m 243 mimax. /min. 625 166 1233

Temp,(°C) max, 1M I9J 19.9 19.9 1M 19.9 19.9
min. 19.4 19.4 19.4 19.4 19.4 19.4 19.4

Statistical Analysis: recorded as % pH treated Outfall B

- 96h LC50 = ND; lack of sufficient mortality did not allow calculation.
- NOEC (Dunnett’s Method) = 25%

The pH measurements of the middle ranges of the Outfall dilutions are given as a range. 
Initial pH’s were recorded for the controls and the 100% only.

Brohm Mining
Corporation 7

Chadwick & Associates, Inc.
22 April 1993



WET CHEMISTRY RESULTS ON SAMPLES RECEIVED 24 MARCH 1993

Samples were taken on 23 March 1993: Outfall A was sampled on 16 and tested on 17 to 21 March.

Measurement Reconstituted
H20°

BB Creek0 
Receiving H20

Untreated 
Outfall B

pH treated 
Outfall B°

Temperature (°C) 21.0 15 15.0 21.0

Total Hardness (mgCaC03/L) 210 66 700 560

pH 8.32 7.81 3.57 1.52*

Alkalinity (mgCaC03/L) 136 42 ND° 48

Conductivity (/imho) 604 149 848 1165

Dissolved Oxygen (mg02/L) 7.7 12.2* 11.5* 7.1

Ammonia (mg NH3-N/L 0 0 0.45 0.54

Unionized Ammonia (mg NH3+) 0 0 0.00 0.02

Total Residual Chlorine 
(mg/L)

0 0.04 0.04 0.54c

For these samples, two batches were prepared. They are recorded as 1st batch/2nd 
batch. The first set was prepared on 24 March and the second set was prepared on 26 
March, 1993.
Alkalinity for the untreated Outfall B could not be determined because the methodology 
requires that the pH be > 4.5.
Samples arrived supersaturated and were aerated for 1 to 1 Vi hours to bring the saturation 
to a near normal level to begin the test.
The pH was artificially raised with IN NaOH to achieve a pH of 7 to 8 for use as pH 
treated Outfall B.
As in the March Outfall B tests, an increase in total residual chlorine was detected 
following pH treatment. After treatment with 1/70 N thiosulfate to remove any free 
chlorine, we again concluded that the readings were being influenced by some other 
constituent released with the increase in pH.

Brohm Mining
Corporation 8

Chadwick & Associates, Inc.
22 April 1993



QUALITY ASSURANCE REPORT - BROHM MINING

Report Date: 04-14-93 

ELI #'s: 93-8997/93-8998

RADIOMETRIC:
Dup #1 Dup #2 Spk #1 Spk #2 DATE

METHOD % % % % ANALYST SAMPLE 
ANALYZED

Gross Alpha EPA-900.0 100 DB 21-Apr-93

USEPA-ESML-LV INTERCOMPARISON STUDY RESULTS

Radiometric Method ELI Value Standard Difference Analyst Date

Uranium EPA-908.1 5.07 4.00 1.07 DB 14-Apr-92
Ra226 EPA-903.1 16.30 14.90 1.40 DB 14-Apr-92
Ra228 EPA-904.1 16.17 14.00 2.17 DB 14-Apr-92
Gross Alpha EPA-900.0 9.33 15.00 -5.67 DB 15-May-92
Gross Beta EPA-900.0 35.00 44.00 -9.00 DB 15-May-92

Report Approved By:



k •
ENERGY

LABORATORIES

ENERGY LABORATORIES, INC.
P.O. BOX 3258 • CASPER. WY 82602 • PHONE (307) 235 0515
.254 NORTH CENTER. SUITE 100 • CASPER. WY 82601 • FAX (307) 234-1639

WATER ANALYSIS REPORT - BROHM MINING

SAMPLE I.D.: Outfall A Outfall B

Sample Date: 
Report Date: 
Sample Number:

04-12-93 04-13-93 
04-23-93 04-23-93 
93-8997 93-8998

RADIOMETRIC pCi/1: Det.Limit

Gross Alpha 58.9 16.7 1.0
Gross Alpha Prec. +/- 8.9 5.6

Report Approved By:
kmk s38997.bin

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICES



June 22, 1993

Mr. Steve Burkett, Chief 
NPDES Branch 
Management Division 
U.S.E.P.A.
999 18th St., Suite 500 
Denver, CO 80202-2466

Mr. Burkett:

Enclosed are the monitoring results from May 1993 requested in the order 
"Docket No. CWA-V111-93-04-C."

If you have any further questions, please don't hesitate to call.

Sincerely,

BROHM MINING CORP.

Stan Michals
Environmental Tech.

SM:sm

ENVI\EPAMARRP.SM

cc: Steve Pirner, SDDENR
Dale Cockrell, Truhe Law Offices
Melanie Pallman, EPA
Kellie Buscher, SDDENR
Rod MacLeod, BMC
Lance Hubbard, BMC
Dale Shay, BMC

South Dakota Office: PO. Box •185. Oeadwood. South Dakota 577B2
Telephone: |fi()f>) ',78-2107 Thlecopier: (fit)',) f,78-1709

Kronin Miijhu; «.nrp is ;i ipci ollili.itr ol



BROHM MINING CORPORATION 
MONITORING RESULTS FROM MAY 1993 
DOCKET NO. CWA-VIII-93-04-C

FLOW FIELD
OUTFALL "A" GPD PH
5-03-93 72144 7.44
5-14-93 217440 4.84
5-17-93 64800 6.60
5-24-93 81696 7.68

FLOW FIELD
OUTFALL "B" GPD PH
5-03-93 295200 3.54
5-07-93 1333440 3.80
5-10-93 1434240 3.58
5-14-93 440640 3.30
5-17-93 334080 3.55
5-21-93 234720 3.41
5-24-93 207360 3.30
5-28-93 117420 3.33
5-31-93 122400 3.13



2381 S. Plaza Dr • P.O. Box 3388 • Rapid City. SD 57709 
(605) 348-0111

STAN MICHALS 
BKXftl MINING CCRP. 
P.O. BOX 485 
DEADWOOD, SD 57732

SAMPLE NAME: OUTFALL A

DESOtlTPlCN: RUBY DAM
SAMPLE DATE: 05/03/93

SAMPLE TDflE;: 11:05 AM

SAMPLED BY:

ACCOUNT NUMBER 
LAB NUMBER 

DATE RECEIVED 
TIME RECEIVED 

REPORT DATE

W1000
19930505103 
05/05/93 
07:00 AM 
06/16/93

TOTAL RECOVERABLE METALS, Q8G NGNVISIBLE

PHYSICAL PROPERTIES VALUE METALS mg/1 DISSOLVED TOTAL

Conductivity, umhos/cm 2260. Aluminum a 42.3
Hardness Ant imony a •

PH 6.99 Arsenic • •

Solids, Dissolved, mg/1 Barium • •

Solids, Suspended, mg/1 345. Beryllium • •

Turbidity, NTU Boron
Cacknium
Calcium

•

• .011

•

INORGANIC 4 NQNMETALLIC VALUE Chrcmiira
Cobalt

•

a

a

•

Alkalinity Copper • 5.43
Bicarbonate Gold a •

Carbonate, mg/1 • Iron a 32.3
Chloride, mg/1 • Lead • <.001
Cyanide, Total, mg/1 .031 Lithium a

Cyanide, WAD, mg/1 .013 Magnesium • a

Cyanide, Free, mg/1 a Manganese a a

Fluoride, mg/1
• Mercury • <.0002

Nitrogen, Anaonia, mg/1 .099 Molybdenum • a

Nitrogen, Nitrate, mg/1 7.32 Nickel • a

Nitrogen, Nitrite, mg/1 .120 Potassium • a

Sulfate, mg/1 • Selenium
Silicon
Silver
Sodium
Strontium
Vanadium
Zinc

a

a

•

•

a

a

•

a

a

a

a

a

a

.695

SPECIAL TESTS VALUE
/I

FIELD PH 7.44 APPROVED BY:
FIELD EC • a •

4^ f y

FIELD TEMP 7.0 C DATE: . -CXriLJQ

DISCHARGE 50.1 GFM



MID-CONTINENT
1ESnmiU0MKMES,MC

raOH TECHNOLOGY OIL ANALYSIS
AND environmental testing

2381 S Plaza Dr. • RO Box 3388 • Rapid City. SD 57709 
(605) 348-0111

-------------------- ------------------------------------------------------- ;-------------------------------------------v

STAN MICHALS 
BKGBfif MINING OCRP.
P.O. BGK 485 
EEADWOQD, SD 57732

V- ______________________________________________________/

SAMPLE NAME: OUTFALL A

DESOUTPION: RUBY DAM
SAMPLE DATE: 05/14/93

SAMPLE TIME:

SAMPLED BY:

ACCOUNT NUMBER 
LAB NUMBER 

DATE RECEIVED: 
TIME RECEIVED: 

REPORT DATE:

W1000
19930517202 
05/17/93 
06:35 AM 
05/18/93

TOTAL RECOVERABLE FLOW = 151. GEM

PHYSICAL PROPERTIES VALUE METALS mg/l DISSOLVED TOTAL

Conductivity, imhos/aa • Aluminum • 67.9

Hardness • Antimony • •

PH 4.89 Arsenic • •

Solids, Dissolved, mg/l • Barium • 9

Solids, Suspended, mg/l 385.0 Beryl 1ium • 9

Turbidity, NTTJ • Boron
Cadmiim
Calcium

•

•

9

.001

•

INORGANIC & NONfETALLIC VALUE Chromium 
Cobalt

•

•

9

9

Alkalinity • Copper • 21.1

Bicarbonate • Gold • •

Carbonate, mg/l • Iron • 30.3

Chloride, mg/l • Lead • <.001

Cyanide, Total, mg/l <.010 Lithium • •

Cyanide, MAD, mg/l <.010 Magnesium • •

Cyanide, Free, mg/l • Manganese ' 9 •

Fluoride, mg/l • Mercury <.0002

Nitrogen, Aamonia, mg/l .207 Molybdenum 9 9

Nitrogen, Nitrate, mg/l 11.3 Nickel • •

Nitrogen, Nitrite, mg/l <.050 Potassium 9 •

Sulfate, mg/l • Selenium 9 •

Silicon
Silver
Sod inn 
Strontium

9

•

•

9

•

•

•

Vanadium
Zinc

•

9

3^31

SPECIAL TESTS VALUE
APPROVED BY: fycfiCAA

FIELD TEMP 7.5
FIELD OOND
FIELD pH
OIL & CREASE

2000.++
4.84

N0NVIS.

DATE: // ____________



a Dr. • P.0 Box 3388 • Rapid City. SD 57709 
(605) 348-0111

CHALS
JINING OQRP. 

JSL 485
3D, SD 57732

SAMPLE NAME: OUTFALL A

DESCRITPIQN: RUBY DAM
SAMPLE DATE: 05/17/93

SAMPLE TIME:

SAMPLED BY:

ACCOUNT NUMBER: 
LAB NUMBER: 

DATE RECEIVED: 
TIME RECEIVED: 

REPORT DATE:

W1O0O
19930519210 
05/19/93 
07:00 AM 
05/22/93

7TAL RECOVERABLE

ERTIES VALUE METALS ac/1 DISSOLVED TOTAL

» isMios/cm 3750.0
882. 

7.26
solved, mg/1
tended, wg/l 55.0
NTU

N0N4ETALLIC VALUE

■c/i
8/1
tal, mg/1 <.010
D, mg/1 <.010
ee, mg/1
b/i
raaonia, mg/1 .190
itrate, mg/1 11.5 
itrite, mg/1 <.050
/1 2052.

Aluminum • 32.2
Antimony
Arsenic

•

•

a

.023
Barium
Beryl1ium 
Boron
Cadtaium
Calc inn
Chromium
Cobalt

•

•

a

a

332.

•

•

a

a

.115

a

a

a

Copper
Gold

•

a

8.01

Iron •

18^6

Lead
Lithium

a

•

.001

a

Magnesitmi
Manganese

12.8
• 12.8

Mercury
Molybdenum
Nickel

•

•

a

<.0002

a

a

Potassium
Seleniw
Silicon

a

a

•

<.001

a

Silver
Sodium
Strontium
Vanadium

a

a

a

a

.004

a

a

a

Zinc 9 3.04

VALUE

6.6
9.7 C

64800.

NOT VIS.

APPROVED BY: 

DATE



2381 S Plaza Dr. • P.O. Box 3388 • Rapid City, SD 57709 
(605) 348-0111

STAN MICHALS 
EKXfil MINING CORP. 
P.O. BOK 485 
DEADNOGD, SD 57732

TOTAL RECOVERABLE METALS* O&G NONVISIBLE

PHYSICAL PROPERTIES VALUE METALS ng/1

Conductivity, mhos/cn
• Al minimi

Hardness • Antimony
PH 7.43 Arsenic
Solids* Dissolved, ng/1

• Barium
Solids, Suspended, ng/1 20.0 Beryl 1 im
Turbidity, NTU

• Boron
Cadaim
Calcium

INORGANIC & NGfMETALLIC VALUE Chromiim

— Cobalt
Alkalinity

• Copper
Bicarbonate

• Gold
Carbonate, ng/1

• Iron
Chloride, ng/1

• Lead
Cyanyle, Total, ng/1 <.010 Lithim
Qranide, NAD, ng/1 <.010 Magnesim
Cyanide, Free, ng/1

• Manganese
Fluoride, ng/1

• Mercury
Nitrogen, Asmonia, ng/1 .218 Molybdenum
Nitrogen, Nitrate, ng/1 10.5 Nickel
Nitrogen, Nitrite, ng/1 <.050 Potassim
Sulfate, ng/1

• Selenium
Silicon
Silver
Sodirn
Strontim
Vanadim
Zinc

SPECIAL TESTS VALUE

DISCHARGE 81696/D. APPROVED BY
FIELD PH 7.68
FIELD TBtP 6.3 C DATE
FIELD EC 2000.+

SAMPLE NAME: OUTFALL A

EESCRITPION: RUBY DAM
SAMPLE DATE: 05/24/93

SAMPLE TIME:

SAMPLED BY:

ACCOUNT NUMBER: W1000
LAB NUMBER.: 19930525104 

DATE RECEIVED: 05/25/93 
TIME RECEIVED: 07:00 AM 

REPORT DATE: 05/26/93

DISSOLVED TOTAL 

. .600

Oil

.481

<.050
<.001

<.0002

090



2381 S. Plaza Dr • P.O. Box 3388 • Rapid City. SD 57709 
(605) 348-0111

—

STAN MICHALS 
BROW MINING OQRP.
P.O. BGK 485 
DEADNOOD, SD 57732

- ______________________________________________________ /

SAMPLE NAME: 
DESCRITPIGW: 
SAMPLE DATE: 
SAMPLE TIME: 
SAMPLH) BY:

ACCOUNT NUMBER: 
LAB NUMBER: 

DATE RECEIVED: 
TIME RECEIVED: 

REPORT DATE:

OUTFALL B 
OUTFALL BY SW-2 
05/03/93

W1000
19930504109 
05/04/93 
06:45 AM 
05/05/93

TOTAL RECOVERABLE METALS, QBG NONVISIBLE

PHYSICAL PROPERTIES VALUE METALS mg/1 DISSOLVED TOTAL

Conductivity, unhos/cm • Al minim • 16.2
Hardness Antimony • 9

PH 3.31 Arsenic • 9

Solids, Dissolved, ng/1 • Barirn • 9

Solids, Suspended, mg/1 42.0 Beryl lim • 9

Turbidity, NTV • Boron 9 9

Cadmium 9 .020
Calcim 9 9

INORGANIC A NOMIETALLIC VALUE Chromium • 9

— Cobalt • 9

Alkalinity • Copper • 2.79

Bicarbonate • Gold •

Carbonate, mg/l • Iran • 25.7

Chloride, mg/1 • Lead • <.001

Cyanide, Total, mg/1 • Lithium • •

Qranide, NAD, mg/1 • Magnesium • •

Cyanide, Free, mg/1 Manganese • •

Fluoride, mg/1 Mercury • <.0002

Nitrogen, Ammonia, mg/1 .073 Molybdenim • •

Nitrogen, Nitrate, mg/1 1.43 Nickel • •

Nitrogen, Nitrite, ng/I <.050 Potassinn 9 •

Sulfate, wg/l • Selenium • •

Silicon •

Silver • •

Sodirn • •

Strontium • •

Vanadium • •

Zinc 1.12

SPECIAL TESTS VALUE

FIELD PH 3.54 APPROVED BY:
FIELD EC 1000.

/f' s' ^ 7s

FIELD TEMP 11.2 C DATE: Ls /ts-of-tS_______________:____

DISCHARGE 205. GEM



MID-CONTINENT

TESTING LABORATORIES, INC.
HIGH TECHNOLOGY Oil ANALYSIS 
AND ENVIRONMENTAL TESTING

2381 S. Plaza Dr. • P.O. Box 3388 • Rapid City, SD 57709 
(605) 348-0111

t : : ^

STAN MICHALS 
BRGMI MINING OORP. 
P.O. BOX 485 
DEAEWOCD, SD 57732

SAMPLE NAME: 
DESCRITPION: 
SAMPLE DATE: 
SAMPLE TIME: 
SAMPLED BY:

ACCOUNT NUMBER: 
LAB NUMBER: 

DATE RECEIVED: 
TIME RECEIVED: 

REPORT DATE:

OUTFALL B 
OUTFALL BY SW-2 
05/10/93

W1000
19930512124 
05/12/93 
06:55 AM 
05/13/93

<r
tcc.

! 5 •CO
TOTAL RECOVERABLE METALS, Q8G NONVISIBLE

J PHYSICAL PROPERTIES VALUE METALS mg/1 DISSOLVED TOTAL

- J
Conductivity, umhos/an • Aluminum • 14.4
Hardness • Antimony • •

PH 3.20 Arsenic • •

_
Solids, Dissolved, mg/1 • Bariun •

J Solids, Suspended, mg/1 32.0 Beryllium •

Turbidity, NHJ • Boron
Cadnium
Calcium

•

•

•

!o51

•

INORGANIC & NOfMETALLIC VALUE Chromium • •

- * d — Cobalt • •

-J CO Alkalinity • Copper • 3.33
Bicarbonate • Gold • •

O
t o Carbonate, mg/1 • Iron • 24.1

Chloride, mg/1 • Lead • .003
Cyanide, Total, mg/1 • Lithiumi • •

CE 
\ UJ

Cyanide, WAD, mg/1 • Magnesium • •

Cyanide, Free, mg/1 • Manganese • •

Ulo Fluoride, mg/1 • Mercury <.0002
o

->1
Nitrogen, Ammonia, mg/1 .082 Molybdenum • •

Nitrogen, Nitrate, mg/1 2.21 Nickel • •

£C Nitrogen, Nitrite, mg/1 <•050 Potassium • •

J

Sulfate, mg/1 • Selenium
Silicon
Silver
Sodium
Strontium
Vanadium
Zinc

9

•

•

•

•

•

•

•

•

•

•

•

1.85

•J SPECIAL TESTS VALUE

J
FIELD PH 3.58 APPROVED BY:
FIELD EC 1250. i
FIELD TEMP 12.5 DATE:

. j y DISCHARGE 1002.GPM



2381 S. Plaza Dr • P.0 Box 3388 • Rapid City. SD 57709 
(605) 348-0111

/-------------------------------------------------------------------------------------

STAN MICHALS 
BRCttJ MINING OORP. 
P.O. BOX 485 
DEADHOOD, SD 57732

SAMPLE NAME: OUTFALL B
DESCRITPION: OUTFALL BY SW-2
SAMPLE DATE: 05/17/93

SAMPLE TIME: :

SAMPLED BY:

ACCOUNT NUMBER: W1000
LAB NUMBER: 19930518204 

DATE RECEIVED: 05/18/93 
TIME RECEIVED: 06:45 AM 

REPORT DATE: 05/19/93

TOTAL RECOVERABLE METALS, O&G NONVISIBLE

PHYSICAL PROPERTIES VALUE METALS mg/1 DISSOLVED TOTAL

Conductivity, umhos/cm • Aluminum • 20.2
Hardness 503. Antimony • a

PH 3.21 Arsenic • .068
Solids, Dissolved, mg/1 a Barites a a

Solids, Suspended, mg/1 35.0 Beryllium •

Turbidity, NTU • Boron a a

Cadmium • .037
Calcium 135. a

INORGANIC & NOtMETALLIC VALUE Chromium a a

---------------------------------------------- .------------------------------------------ — Cobalt a a

Alkalinity • Copper a 4.04
Bicarbonate • Gold a a

Carbonate, mg/1
a Iron • 29.8

Chloride, mg/1 a Lead a .001
Cyanide, Total, og/1 <.010 Lithium a a

Cyanide, MM), og/1 <.010 Magnesium 40.3 a

Cyanide, Free, og/1 • Manganese • 5.65
Fluoride, mg/1 a Mercury a <.0002
Nitrogen, Ammonia, mg/1 .127 Molybdenum a a

Nitrogen, Nitrate, mg/1 1.88 Nickel a a

Nitrogen, Nitrite, mg/1 <.050 Potassium a a

Sulfate, ng/1 722. Selenium a <.005
Silicon a

Silver .002
Sodium a a

Strontium a a

Vanadium a a

Zinc a 1.41

SPECIAL TESTS VALUE

FIELD PH 
FIELD TEMP 
FIELD EC 
DISCHARGE

3.55
12.8

1180.
232. GBI

APPROVED BY: 

DATE:



2381 S' Plaza Dr • P.O Box 3388 • Rapid City, SD 57709 
(605)348-0111

/------- >

STAN MI (HALS
BKm MINING OQRP.
P.O. BGK 485
DEADWOOD, SD 57732

>

SAMPLE NAME: OUTFALL B

DESGR.ITPION: OUTFALL BY SW-2
SAMPLE DATE: 05/24/93

SAMPLE TIME:

SAMPLED BY:

ACCOUNT NINBER: W1000
LAB NUMBER: 19930525106 

DATE RECEIVED: 05/25/93 
TIME RECEIVED: 07:00 AM 

REPORT DATE: 05/26/93

TOTAL RECOVERABLE METALS, Q8G NONVISIBLE

PHYSICAL PROPERTIES VALUE METALS mg/1 DISSOLVED TOTAL

Conductivity, urnhos/cm • Aluminum 22.0
Hardness a Ant imony a

PH 3.14 Arsenic • •

Solids, Dissolved, mg/1 a Barium • a

Solids, Suspended, ne/1 35.0 Beryllium a •

Turbidity, NTU Boron a

Cadniim • .033
Calcium a •

INORGANIC & N0N4ETALLIC VALUE Chromium • •

Alkalinity • Copper 4.71
Bicarbonate • Gold • •

Carbonate, mg/1 a Iron a 36.5
Chloride, mg/I • Lead • .001
Cyanide, Total, be/1 • Lithium a •

Cyanide, MAD, mg/1 Magnesium a •
Cyanide, Free, mg/l

• Manganese •
Fluoride, mg/1

•
Mercury •

<.0002
Nitrogen, Aomonia, mg/1 .223 Molybdenum •
Nitrogen, Nitrate, mg/1 1.56 Nickel • •

Nitrogen, Nitrite, mg/1 <.050 Potassium a •
Sulfate, mg/1 •

Selenium • •
Silicon • •
Silver a •
Sodium • • 0
Strontium •
Vanadium • a

Zinc • 1.50

SPECIAL TESTS VALUE

DISCHARGE 
FIELD PH 
FIELD TEMP 
FIELD EC

207360. 
9.20 
9.2 C 

1120.



ENERGY
LABORATORIES

ENERGY LABORATORIES, INC.
P.O. BOX 3258 • CASPER. WY 82602 • PHONE (3071 235-0515
254 NORTH CENTER. SUITE 100 • CASPER. WY 82601 • FAX (3071 234-1639

WATER ANALYSIS REPORT - BROHM MINING

SAMPLE I.D.: Outfall A Outfall B

Sample Date: 
Report Date: 
Sample Number:

05- 24-93 05-24-93
06- 04-93 06-04-93
94-16395 93-16396

RADIOMETRIC pCi/1: Det.Limit

Gross Alpha 4.5 60.0
Gross Alpha Prec. +/- 0.5 2.7

1.0

Report Approved By:

kink S316395 .bm

Aid.

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICES



UhE

QUALITY ASSURANCE REPORT - BROHM MINING

Report Date: 06-07-93 

ELI #'s: 93-16395/93-16396

Dup #1 Dup #2 Spk #1 Spk #2 DATE
RADIOMETRIC: METHOD % % 1 % ANALYST SAMPLE

ANALYZED

Gross Alpha EPA-900.0 --------- ---------- — DB 03-Jun-93

USEPA-ESML-LV INTERCOMPARISON STUDY RESULTS

Radiometric Method ELI Value Standard Difference Analyst Date

Uranium EPA-908.1 5.07 4.00 1.07 DB 14-Apr-92
Ra226 EPA-903.1 16.30 14.90 1.40 DB 14-Apr-92
Ra228 EPA-904.1 16.17 14.00 2.17 DB 14-Apr-92
Gross Alpha EPA-900.0 9.33 15.00 -5.67 DB 15-May-92
Gross Beta EPA-900.0 35.00 44.00 -9.00 DB 15-May-92

Report Approved By:

tld 16395qa.qc



BROHM
MINING
CORP.

July 23, 1993

Mr. Steve Burkett, Chief 
NPDES Branch 
Management Division 
U.S.E.P.A.
999 18th St., Suite 500 
Denver, CO 80202-2466

Mr. Burkett:

Enclosed are the monitoring results from June 1993 requested in the order 
"Docket No. CWA-V111-93-04-C."

If you have any further questions, please don't hesitate to call.

Sincerely,

BROHM MINING CORP.
Jt=riWUJL

Stan Michals 
Environmental Technician

SM:sm

cc: Steve Pirner, SDDENR
Dale Cockrell, Truhe Law Offices
Melanie Pallman, EPA
Kellie Buscher, SDDENR
Rod MacLeod, BMC
Lance Hubbard, BMC
Dale Shay, BMC

ENVI\EPA.SM

South Dakota Office: P.O. Box 485, Deadwood, South Dakota 57732 
Telephone: (605) 578-2107 Telecopier (605) 578-1709

Brohm Mining Corp. is a wholly owned affiliate of Minven Gold Corporation



IA

BROHM MINING CORPORATION
MONITORING RESULTS FROM JUNE 1993 

"DOCKET NO. CWA - VH-93-04-C ’

FLOW FIELD
OUTFALL'A' GPD PH
06-01-93 43,200 6.76
06-07-93 204,480 7.25
06-14-93 37,440 7.46
06-21-93 175,680 6.26
06-29-93 48,960 6.83

FLOW FIELD
OUTFALL'B' GPD pH
06-01-93 122,400 3.08
06-03-93 120,960 3.12
06-07-93 421,920 3.29
06-10-93 1,342,080 3.30
06-14-93 426,240 3.27
06-18-93 573,120 3.10
06-21-93 925,920 3.31
06-24-93 493,920 3.29
06-28-93 335,520 3.09



.TESTING LABORATORIES, WC.

MG* Tf CMNOtOO* ttt MMMM 
AMO (NVlMONMCMaL TfSTMO

MID-CONTINENT

2381 S Plaza Dr • PO . Bax 3388 • Rapid City. SO 57709 
(605) 348-0111

-----------------------------------------------------------------------------------------------

STAN MICHALS 
ncm MINING OCRP.
P.O. BOX 485 
DEAWOGD, SD 57732

^— - — —- - ________ ______ - ' . _ . .

SAMU NAME: OUTFALL A 
OBSOLIIPION: BUSY OMM 
SAMPLE DATS: 06/01/83 
SMffLE TDK:
SAMPLED BY:

ACCOUNT MABBL: *1000
LAB NUfiBU 19830603103 

DATE RECEIVED: 06/03/93 
TDK RECEIVED: 07:00 M 

REPORT DATE: 06/04/93

TOTAL RECOVERABLE METAL,CMC NONE VISIBLE

PHYSICAL PROPERTIES VALUE METALS mg/1 DISSOLVED TOTAL

Conductivity, untos/<m 
Hardness
PH
Solids, Dissolved, mg/\ 
Solids, Suspended, mg/1 
Turbidity, NYU

INORGANIC A NGMSTALLIC

•
7I2O

<io!o ri 

•

VALUE

Aliaaimna
Antinony
Arsenic
Bariun
Beryllium
Boron
Cathaitm
Calciua
Chroaeiiaa
Cobalt
CowerAlkalinity

•Bicarbonate Gold
Carbonate, *g/l

• Iron
Chloride, mg/1

• Lead
Qranide, Total, mg/1 <.010 Lithitan
Qwude, had, mg/l <.010 Magnesiia
Cyanide, Free, mg/l • Manganese
Fluoride, mg/l

• Mercury
Nitrogen, Aaacnia, ag/1 .194 Molybdenum
Nitrogen, Nitrate, *g/l 11.4 Nickel
Nitrogen, Nitrite, mg/l <.050 Potassiun
Sulfate, mg/l • Selenium

Silicon
Silver
Sodiisa
Strontium
Vanadims
Zinc

SPECIAL TESTS VALUE

FIBA PH 6.76 APPROVED BY
FIELD BC 2000.♦
F1K? D W 12.6 DATE
D15 1GB 30.0 GPfeS

1.66

.052

*442

1191

<.001

<.0002

295

titothtA; a- foefcAJ

(/ frjyoru/ ---------- ---



2381 S. Plaza Dr. • P.O. Box 3388 • Rapid City, SD 57709 
(605) 348-0111

SAMPLE NAME: OUTFALL A 
OESC&IIPICN: RUBY DAM 
SAMPLE DATE: 06/07/93 

SAMPLE TIME:
SAMPLED BYS

STAN MICHALS 
BMSM MINING OORP. 
P.O. BCK 48S 
DEADNOOD, SD 57732

ACCOUNT NUMBER: W1000
LAB NUffiQU 19930608105 

DATE RECEIVED: 06/08/93 
TIME RECEIVES): 06:30 AM 

REPORT DATE: 06/09/93

OIL & CREASE = NONE VISIBLE

PHYSICAL PROPERTIES VALUE

Conductivity, uohos/cm •

Hardness •

PH 7.35
Solids, Dissolved, mg/1 •

Solids, Suspended, mg/1 20.0
Turbidity, NIU •

INORGANIC & NONffiTALLIC VALUE

Alkal ini ty •

Bicarbonate •

Carbonate, mg/1 •

Chloride, mg/1 •

Cyanide, Total, mg/1 <.010

Cyanide, MAD, mg/1
•

Cyanide, Free, mg/1
Fluoride, mg/1 •

Nitrogen, Aranonia, mg/1 .179
Nitrogen, Nitrate, mg/1 6.36
Nitrogen, Nitrite, mg/i <.050
Sulfate, mg/1 a

METALS mg/1 DISSOLVED TOTAL

Al minus 2.78
Antimony •

Arsenic •

Barium
Beryllim •

Boron
Cadhnium .058
Calcirn •

Chromium
Cobalt •

Copper 1.13
Gold •

Iron 1.51
Lead .004
Lithium •

Magnesium •

Manganese
Mercury <.0002
Molybdenum a

Nickel •

Potass i icq •

Selenium a

Silicon a

Silver a

Sod i ua a

Strontiua a

Vanadium a

Zinc .781

SPECIAL TESTS VALUE

FIELD PH 7.25
FIELD EC 1750.
FIELD HMP 5.5
DISCHARGE 142* GEM



o

3
TESTING LABORATORIES, INC.
* HIGH'TECHNOLOGY OIL ANALYSIS 

AND ENVIRONMENTAL TESTING

MID-CONTINENT

:i y t f

o 1
2381 S. Plaza Dr. • P.O. Box 3388 • Rapid City, SD 57709 

(605) 348-0111

o !
STAN MICHALS
BROHM MINING C0RP.

A
P.O. BOX 485

J

-
DEADWOOD, SD 57732 )

o

.i 4 J l£
oO

o |
oLL

TOTAL RECOVERABLE METALS, 06G NONVISIBLE

o
PHYSICAL PROPERTIES VALUE METALS mg/1

o
Conductivity, imohos/cm

• Aluminum
Hardness 1140. Antimony
PH 7.72 Arsenic

o
Solids, Dissolved, mg/1

•
Barium

Solids, Suspended, mg/1 <10.0 Beryllium

, j JW 1

o

Turbidity, NTO • Boron
Cachnium
Calcium

,
INORGANIC & NGNMETALLIC VALUE Chromium

Cobalt" 5 P 1
J </>: Alkalinity

• Copper
Bicarbonate

•
Gold

o
o Carbonate, mg/1

• Iron
-J CL 

< Chloride, mg/1
•

Lead
tt Cyanide, Total, mg/1 <.010 Lithium
cc " ai

cyanide, WAD, mg/1 <.010 Magnesium
HZ Cyanide, Free, mg/1

• Manganese
, UJ., J 9 Fluoride, mg/1

• Mercury
CD

’ ■. 2
Nitrogen, Ammonia, mg/1 .114 Molybdenum

K .Z
Nitrogen, Nitrate, mg/1 7.71 Nickel

tr Nitrogen, Nitrite, mg/1 <.050 Potassium

. O Sulfate, mg/1 295. Selenium
) z
j , Silicon
UJtr Silver
o Sodium

) Strontium
Vanadium
Zinc

j ,

jljyLi:

u SPECIAL TESTS VALUE

FIELD PH 7.46 APPROVED BY
FIELD EC 2000.+
FIELD TEMP 13.4 DATE
DISCHARGE 26.0 GEM

SAMPLE NAME: OUTFALL A

DESCRITPION: RUBY DAM
SAMPLE DATE: 06/14/93

SAMPLE TIME:

SAMPLED BY:

ACCOUNT NUMBER: W1000
LAB NUMBER: 19930617207 

DATE RECEIVED: 06/17/93 
TIME RECEIVED: 07:00 AM 

REPORT DATE: 06/21/93

DISSOLVED TOTAL

1.30

<.001

046

454

161
001

6.17

<.005

.006

797



IMID-CONtINENJ

TESTING LABORATORIES, INC.
HIGH TECHNOLOGY OIL ANALYSIS 
AND ENVIRONMENTAL TESTING

2381 S. Plaza Dr. • P.O. Box 3388 • Rapid City, SD 57709 
(605) 348-0111

SAMPLE NAME: OUTFALL A

OESC&ITPION: RUBY DAM
SAMPLE DATE: 06/21/93

SAMPLE TIME:

SAMPLED BY:

STAN MICHALS 
BKXftl MININS OORP. 
P.O. BOX 4S5 
DEADNOGD, SD 57732

ACCOUNT NUMBER: W1000
LAB NUfflSl: 10030622106 

DATE RECEIVED: 06/22/03 

TIME RECEIVED: 06:55 AM 
REPORT DATE: 06/23/03

TOTAL RECOVERABLE METALS, CMC NQNVISIBLE

PHYSICAL PROPERTIES VALUE METALS mg/1 DISSOLVED TOTAL

Conductivity, lahos/ai
#

Aluminim . 67.6

Hudiess
e

Antimony
PH 5.83 Arsenic • e
Solids, Dissolved, mg/1

e
Bari un

Solids, Suspended, wg/1 405. Beryl Hub e e
Turbidity, NTU

e
Boron
Cathsiun . .154
Cal dun

e #
INORGANIC ft NOMIETALLIC VALUE Chrcsim

e e
— Cobalt

• e
Alkalinity

e
Copper . 17.7

Bicarbonate
e

Gold
# e

Carbonate, ng/1
e

Iron . 105.

Chloride, mg/1 •
Lead

a e
Cyanide, Total, mg/1 <.010 Lithium

• •
Cyanide, NAD, mg/1 <.010 Magnesium

Cyanide, Free, mg/1 e
Manganese • •

Fluoride, mg/1
•

Mercury
Nitrogen, Aontmia, br/1 .140 Molybdemm

• e
Nitrogen, Nitrate, mg/1 0.29 Nickel

* •
Nitrogen, Nitrite, mg/1 <.050 Potassiun

• e
Sulfate, ng/1

•
Selenium

e e
Silicon

• s
Si1ver

e e
Sodiun

e e
Strontium

e e
Vanadium

e e
Zinc . 2.73

SPECIAL TESTS VALUE

FIELD PH 
FIELD EC 
FIELD TEMP 
DISCHARGE

6.26 

2000.+
9.3 C 

122. GEM



TESTING LABORATORIES. INC.
high technology oil analysis
ANO: ENVIRONMENTAL TESTING

MID-CONTINENT

2381 S. Plaza Dr. • P.O. Box 3388 • Rapid City, SD 57709 
(605) 348-0111

/

STAN MICHALS

V________

mm MINING GORP.
P.O. BGK 485
DEADNOGD, SD 57732

>

SAMPUi NAME: OUTFALL A

EESCRIfPIGN: EUBY DAM
SAMPLE DATE: 06/29/93

SAMPLE TIKE:

SAMPIED BY:

ACCOUNT NUffiER: W1000
LAB NMBR: 19930630103 

DATE RECEIVED: 06/30/93 

TIME RECEIVED: 06:50 AM 
REPORT DATE: 07/02/93

TOTAL RECOVERABLE METALS,0&G NOT VISIBLE

PHYSICAL PROPERTIES VALUE METALS nr/1 DISSOLVE) TOTAL

Conductivity, uahos/a* 1392. Aluainun a .264
Hardness •' Antimony o

EH 7.40 Arsenic • a

Solids, Dissolved, ng/1 o Barium #

Solids, Suspended, ng/1 17.0 Beryllium • a

Turbidity, NTU • Boron • a

Cadnium • .002
Calcitm o a

INORGANIC Ac NONMETALLIC VALUE Chromiiai • a

— Cobalt a

Alkalinity • Copper .047
Bicarbonate • Gold •

Carbonate, nr/1 • Iron • <.050
Chloride, n/1 a • a

Qnnide, Total, ng/1 <.010 Lithicm • a

Cyanide, NAD, ng/1 <.010 Magnesium • a

cyanide, Free, ng/1 Manganese • a

Fluoride, nr/1 o Mercury • a

Nitrogen, Anemia, nr/1 .110 Molybdenum o a

Nitrogen, Nitrate, nr/1 5.23 Nickel o a

Nitrogen, Nitrite, ng/1 <.050 Fotassiim o a

Sulfate, nr/1
• Selenium • a

Silicon a a

Silver a a

Sodium a •

Strontiw a a

Vanadiim a a

Zinc • .150

SPECIAL TESTS VALUE

FIELD EH 6.83 APPROVED BY! PAU,
<JrrJh&AL^>______

DISCHARGE 34.0 GEM DATE: *1 [2J qa/ 0
FIELD TEMP 12.6



SAMPLE NAME: OUTFALL B 
DESCRITPIOM: OUTFALL BY SB-2 
SAMPLE DATE* 06/01/83 

SAMPLE TDffi:

2381 S. Plaza Dr. • RO. Box 3388 • Rapid City, SD 57709 
(605) 348-0111

STAB MICBALS 
ER0Bt MINING OORP.
P.O. BCK 485 
DEADNOOB, SD 57732

_______________________________________________ ._________________ !____________________________________________________________

ACCOUNT NUMBER.: W1000
LAB NUMBOt: 19930603104 

DATE RECEIVED: 06/03/93 

TIME RECEIVED: 07:00 AM 
REPORT DATE: 06/04/93

TOTAL RECOVERABLE METAL *QBG NONE VISIBLE

PHYSICAL PROPERTIES VALUE METALS nt/1 DISSOLVED TOTAL

Conductivity* uMhos/en
e Aluainun e 26.4

Bardness a Antinony o

PH 3.22 Arsenic e e

Solids* Dissolved* ng/l Bariun e e
Solids* Suspended* ng/I 45.0 Berylliun o e

TUrbidity* N1U e Boron
Cadaiun
Calciim

•
e

.054

e

INORGANIC & NOMSTALLIC VALUE Chronitni
Cobalt

e e

•
Alkalinity e Copper • 4.84
Bicarbonate e Gold e o

Carbonate* mr/1
e Iron e 31.5

Chloride* nt/1
e Lead • .010

Cyanide* Toted* at/1
# Lithiim e

Cyanide* NAD* at/1
e Magnesiun • •

Cyanide* Free* mg/1
e Manganese e e

Fluoride* ng/1
• Mercury e <.0002

Nitroten* Asamia, at/1 .323 Molybdenun e o

Nitroten* Nitrate* nt/1 1.52 Nickel • e

Nitragen* Nitrite* nt/1 <.050 Potassiun e
Sulfate* nt/1

e Seleniun
Silicon
Silver

e

o

e

o

o

o

Sod its
Strontiun
Vanadiw
Zinc

e

#

o

•

•

•

1^70

SPECIAL TESTS VALUE APPROVED BY: jj//Tf/llAJ fl/' fy/'Ji'Ay

FIELD PH 3.08
FIELD EC
FIELD TEMP 
DISCHARGE

2000.+
16.3
85.0



2381 S. Plaza Dr • RO. Box 3388 • Rapid City, SD 57709 
(605) 348-0111

STUM MICHALS 
BKHI MINING GCBP. 
P.O. BGK 4S5 

DBADNOOD, SD 57732

SMfflX NAME: OUTFALL B
DESC8JTPI0M: OUTFALL BY SW-2

&*mE DATE: 06/07/93
SAMPLE TIME!

SAMPLED BY:

ACCOUNT NiMBSR: W1000
LAB NIMBER: 19930608106 

DATE RECEIVED: 06/08/93 

TDffi RECEIVED: 06:30 M 
REPORT DATE: 06/09/93

TOTAL RECOVERABLE METALS, O0C NQNVISIBLE

PHYSICAL PROPERTIES VALUE METALS ng/1 DISSOLVED TOTAL

Conductivity, urim/a o Alwtnua • 4.92
RarAtess e Antimony o

m 3.25 Arsenic •
Solids, Dissolved, sk/1 o Bariin e

Solids, Suspended, ng/1 75.0 Beryl li tea
Turbidity, N1U e Boron

Cadiiua
Calciue •'

!o35

e

INORGANIC & NONIETALLIC VALUE Chromium
Cobalt

e

e

e

Alkalinity e Copper e 1.92
Bicarbonate e Gold e

Carbonate, mg/l o Iron e 21.0
Chloride, ng/1 • Lead e .014
Cyanide, Total, mg/l • Lithiun e e
Cyanide, NAD, ng/1

• Magnesites e

Cyanide, Free, mg/l Manganese • e
Fluoride, ng/1

# Mercury • <.0002

Nitrogen, Anaemia, Bg/l .161 Molybdenum •

Nitrogen, Nitrate, ng/1 .911 Nickel •

Nitrogen, Nitrite, ng/1 <.050 Potassium • e

Sulfate, ng/1
e Selenium

Silicon
e

e

e

•

Silver
Sodium

Strontium
Vanadium
Zinc

e

e

o

e

e

•

e

l!l9

SPECIAL TESTS VALUE

FIELD PH 3.29
FIELD BC 820.
FIELD TEMP 10.4
DISCHARGE 293. GRi



2381 S. Ptaza Dr. • RO. Box 3388 • Rapid City, SO 57709 
(605) 348-0111

STAN MICHALS 
ERGHtf MINING CORP. 
P.O. BOK 485 
DEADWOOD, SD 57732

PO
R

M
 10

6 
A

TOTAL RECOVERABLE METALS, Q&G NONVISIBLE

— PHYSICAL PROPERTIES VALUE METALS mg/1

---- —-------------------------------------------------- -- —————— —------------------------- -------
Conductivity, umhos/cm

• Aluninum
s-/ Hardness 494. Antimony

PH 3.20 Arsenic
Solids, Dissolved, ng/1 • Baritm
Solids, Suspended, ag/1 41.0 Beryllium

J

Turbidity, NTO • Boron
Ca&tiira
Calcium

INORGANIC & NONMETALLIC VALUE Chromium

\ d ----------- ------------------------ ------- ---------------- Cobalt
09 Alkalinity • Copper

-1 Bicarbonate • Gold

o Carbonate, ng/1
• Iron

_ a.< Chloride, mg/1 • Lead
£ Cyanide, Total, mg/1 <.010 Lithium
XL
C Cyanide, WAD, ng/1 <.010 Magnesium

.■ r—
- Z Cyanide, Free, ag/1

• Manganese
III
o Fluoride, ag/1

• Mercury
o
z Nitrogen, Amaonia, ag/1 .123 Molybdenum

Nitrogen, Nitrate, ng/1 1.83 Nickel
cc
a.

Nitrogen, Nitrite, ng/1 <.050 Potassium
o

Ul
"S

J

Sulfate, ng/1 677. Selenium
Silicon
Silver
Sodium
Strontium
Vanadium
Zinc

J

SPECIAL TESTS VALUE

FIELD PH 3.27 APPROVED BY
FIELD EC 1170.

.i - J

J

FIELD TEMP
DISCHARGE

14.8
296. GPM

DATE

SAMPLE NAME: OUTFALL B

DESCRITPION: OUTFALL BY SW-2
SAMPLE DATE: 06/14/93

SAMPLE TIME:

SAMPLED BY:

ACCOUNT NUMBER: W1000

LAB NUMBER: 19930617208 
DATE RECEIVED: 06/17/93 
TIME RECEIVED: 07:00 AM 

REPORT DATE: 06/21/93

DISSOLVED TOTAL

15.4

.168

.036
128.

. 3.80

• •
26.2

.003

42.3 ;

4.76
<.0002

<.005

.001

1.77
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2381 S. Plaza Dr. • RO. Box 3388 • Rapid City, SD 57709 
(605) 348-0111

STAN MICHALS 
m&f MINING OORP. 
P.O. BGK 485 
KADKXD, SD 57732

SAIN NAMEt OUTFALL B 
KSOUTPION: OUTFALL BY SW-2 
SAMP1* DATE: 06/21/83 

SAMPLE TIMS:
SAMPLED BYt

ACCOUNT NUMBOt: W100©
LAB NU0R: 18930622107 

DATE RECEIVES): 06/22/83 

THE RECEIVED: 06:55 AM 
REPORT DATE: 06/23/83

<
<£>O

! 2 
' <r

O
IDEAL RBOOVERABLE METALS, QAG NGWVISIBLE

PHYSICAL PROPERTIES VALUE METALS mg/l D1S9QLVB) TOTAL

Conductivity, wbos/ca a Aluninun e 16.7
Hardness e Antinony e a

PH 3.10 Arsenic • a

Solids, Dissolved* ng/1 e Berlin * a

Solids* Suspended, ng/1 70.0 Berylliun e

Turbidity, N1U e Boren
Cadaiun
Calcitai

a

a

a

.043

a

INORGANIC 4t NCKdALLIC VALUE Chroeuun
Cobalt

a

a

a

a

Alkalinity • Copper a 4.00
Bicarbonate e Gold a a

Carbonate, ng/1
e Iron a 25.8

Chloride, ng/1
# Lead a a

Qranide, Total, ng/1 • Lithiun a a

Qtnide, WAD, ng/1
• Mwgneniin a a

Qranide, Free, mg/l • Manganese a a

Fluoride, mg/l • Mercury a a.

Nitrogen, Anomie, ng/1 .085 Molybdenun a a

Nitrogen, Nitrate, mg/l 1.38 Nickel a a

Nitrogen, Nitrite, ng/1 <.050 Potassiun
a a

Sulfate, mg/l e Seleniin
Silicon
Silver
Sodiin
Strait iua 
Vunditn

Zinc

a

a

a

a

a

a

a

a

a

a

a

a

1153

) SPECIAL TESTS VALUE

FIELD PH 3.31

J FIELD BC 800.
FIELD TEMP 10.0 C
DISCHARGE 643. GFM

J



2381 S. Plaza Dr. • P.O. Box 3388 • Rapid City, SD 57709 
(605) 348-0111

r

•

STAN MICHALS
BOM MINING CHRP.
P.O. BGK 485
DEADHOGD, SD 57732

<
©
5c. o
u.

TOTAL RECOVERABLE METALS, QBG NOT VISIB

PHYSICAL PROPERTIES VALUE METALS ng/1

• > Conductivity, uihos/cn e Aluaima
J : Hardness

•
Antinomy

PH 3.16 Arsenic
Solids, Dissolved, ng/1 e Bariun

J Solids, Suspended, ug/1 260. Beryllius
Itarbidity, NIU e Boron

Cadsiw

J
INORGANIC k NOMiETALLIC VALUE

Calciun
ChrcniiSB
Cobalt

Alkalinity
•

Copper
Bicarbonate

a
Gold

j i Carbonate, ng/1 e Iron

j Chloride, ug/1 e Lead
Cyanide, Total, ng/1 e Li thiun
Cyanide, NAD, ng/1 Magnesites
Cyanide, Pree, st/1 e Manganese
Fluoride, ng/1

•
Mercury

Nitrogen, Amnia, ng/1 .260 Molybdenum
Nitrogen, Nitrate, ng/1 1.35 Nickel
Nitrogen, Nitrite, ng/1 <.050 Potassiiae
Sulfate, ng/1 e Seleniue

Silicon

i -
Silver
Soditn
Strantiw
Vauditn
Zinc

J

J SPECIAL TESTS VALUE

FIELD pH 3.09 APPROVED BY
FIELD EC 1080.
FIELD TEMP 22.2 DATE

J * FLOW (OEM) 233.

SAM NAS: OUTFALL ft 
OESaUTPICN: OUTFALL BY SW-2 
SAM OATS: 06/28/93 

SAMPLE TIME:
SAMS) BY.*

ACCOUNT NUffiER: W1000
LAB NUBS*: 19930620103 

DATE BBCBIVH): 06/29/93 

TIME RECEIVED: 06:10 AM 
REPORT DATE: 06/30/93

DISSOLVED TOTAL 

25.0

037

4.80

54!o

1.93



TEST CONDITIONS: CERIODAPHNIA DVBIA ACUTE TOXICITY TEST

Method: EPA Region VIII 1992 NPDES WET Control Program

Test Duration: 48 hours

Sample Collection procedure: grab

Sample collection date: 14 June 1993

Dilution water: BB Creek receiving water; a separate reconstituted water control was also run

Age of organisms at start: < 24h old

Feeding: none

End Point: mortality

Start date: 15 June 1993

End date: 17 June 1993

Type of exposure chamber: 50ml disposable plastic cups

Volume of exposure chamber: 25 ml

Number of Animals exposed/chamber: 5

Number of replicates/treatment: 4

Test temperature: 20°C +1

Standard toxicant used: NaCl

Brohm Mining
Corporation 1

Chadwick & Associates, Inc.
23 June 1993



SUMMARY RESULTS OF CERIODAPHNIA ACUTE TOXICITY TEST: Outfall A

TEST: Acute 48h with Ceriodaphnia dubia OPERATORS: DD, CB, MS

Start: 15 June 1993 at 1500 
End: 17 June 1993 at 1500 
Test substance: Outfall A 
Client/Proiect: Brohm Mining

Test results:

Recon. Receive. 6.25% 12.5% 25% 50% 100%
Treatment HjO HjO Outfall Outfall Outfall Outfall Outfall

Control Control A A A A A

alive/exposed 20/20 20/20 14/20 0/20 0/20 0/20 0/20

% Survival 100 100 70 0 0 0 0

Diss.O, max. 11 11 11 7.3 7.4 7.3 7.2
min. 6.9 7.2 7.2

PH begin* Ml 122 7.98
after 24h 8.54 8.08 8.20 8.31 8.45 8.59 8.65

Conduct umho 749 173 3230
max./min. 706 171

Temp. °C max. 20.8 20.8 20,8 20.5 20.5 20.5 20.5
min. 20.5 20.5 20.5

Statistical Analysis: response levels recorded as % Outfall A

- 48h LC50 (trimmed Spearman Karber) = 7.62% (95% Cl could not be calculated)
- NOEC (Steel’s Many One Rank test) = 6.25%

pH measurements of the middle ranges of the dilutions are given from after the first 24h.
Initial pH’s were recorded for the controls and the 100% only.

Brohm Mining
Corporation 2

Chadwick & Associates, Inc.
23 June 1993



SUMMARY RESULTS OF CERIODAPHNIA ACUTE TOXICITY TEST: Untreated Outfall B

TEST: Acute 48h with Ceriodaphnia dubia OPERATORS: DD, CB, MS

Start: 15 June 1993 at 1530 
End: 17 June 1993 at 1515 
Test substance: Untreated Outfall B 
Client/Proiect: Brohm Mining

Test results:

Treatment
Recon.

H20
Control

Receive.
h2o

Control

6.25%
Outfall

B

12.5%
Outfall

B

25%
Outfall

B

50%
Outfall

B

100%
Outfall

B

alive/exposed 20/20 20/20 0/20 0/20 0/20 0/20 0/20

% Survival 100 100 0 0 0 0 0

Diss.O, max, 
min.

1A
6.9

LI
7.0

7.0 7.1 7.2 7.3 7.3

pH begin1 
after 24h

8.41
8.54

7.92
8.06 7.97 7.76 5.92 4.21

142
3.34

Conduct umho 
max./min.

749
706

m
153

1451

Temp.°C max. 
min.

20.8
20.5

20.8
20.5

20.5 20.5 20.5 20.5 20.5

Statistical Analysis: recorded as % untreated Outfall B

- 48h LC50 (graphical method) = 2.75% (95% Cl could not be calculated)
- NOEC (Dunnett’s Method) = <6.25%

pH measurements of the middle ranges of the dilutions are given from after the first 24h. 
Initial pH’s were recorded for the controls and the 100% only.

Brohm Mining
Corporation 3

Chadwick & Associates, Inc.
23 June 1993



SUMMARY RESULTS OF CERIODAPHNIA ACUTE TOXICITY TEST: pH treated Outfall B

TEST: Acute 48h with Ceriodaphnia dubia OPERATORS: DD, CB, MS

Start: 15 June 1993 at 1515 
End: 17 June 1993 at 1515 
Test substance: pH treated Outfall B 
Client/Proiect: Brohm Mining

Test results:

Treatment
Recon.

H20
Control

Receive.
HjO

Control

6.25%
treated
Outfall

B

12.5%
treated
Outfall

B

25%
treated
Outfall

B

50%
treated
Outfall

B

100%
treated
Outfall

B

alive/exposed 20/20 20/20 1/20 0/20 0/20 0/20 0/20

% Survival 100 100 5 0 0 0 0

Diss.O, max. 
min.

LI
6.9

LI
7.1

L2
7.0

7.2 7.2 7.2 7.2

pH_j>£ginx
end

L41
8.54

7.92
7.84 8.05 8.00 7.90 7.71

7.20
7.52

Conduct umho 
max./min.

742
706

m
181

2m
2300

Temp. °C max, 
min.

2M
20.5

2M
20.5

2QA
20.5

20.5 20.5 20.5 20.5

Statistical Analysis: recorded as % pH treated Outfall B

- 48h LC50 (graphical method) = 2.80% (95% Cl could not be calculated)
- NOEC (Dunnett’s Method) = <6.25%

pH measurements of the middle ranges of the dilutions are given from after the first 24h.
Initial pH’s were recorded for the controls and the 100% only.

Brohm Mining
Corporation 4

Chadwick & Associates, Inc.
23 June 1993



Method: EPA Region VIH 1992 NPDES WET Control Program

Test Duration: 96 hours

Sample Collection procedure: grab

Sample collection date: 14 June 1993

Dilution water: BB Creek receiving water; a separate reconstituted water control was also run 

Age of organisms at start: < 7 days old

Feeding: 0.1 mL Anemia nauplii prior to test initiation and prior to the 48h renewal

End Pointfsl: mortality

Start date and time: 15 June 1993

End date and time: 19 June 1993

Type of exposure chamber: 400 ml glass beakers

Volume of exposure solution: 300 ml

Number of Animals exposed/chamber: 10

Number of replicates/treatment: 3

Test temperature: 20°C ± 1

Standard toxicant used: NaCl

Aeration: none

TEST CONDITIONS: PIMEPHALES PROMELAS ACUTE TOXICITY TESTS

Brohm Mining
Corporation 5

Chadwick & Associates, Inc.
23 June 1993



SUMMARY RESULTS OF PIMEPHALES PROMELAS 96h ACUTE TOXICITY TEST: Outfall A

TEST: Acute 96h with fathead minnow larvae OPERATORS: DD, CB, MS

Start: 15 June 1993 at 1500 
End: 19 June 1993 at 1510 
Test substance: Outfall A 
Client/Proiect: Brohm Mining

Test results:

Recon. Receive 6.25% 12.5% 25% 50% 100%
Treatment H20 H20 Outfall Outfall Outfall Outfall Outfall

Control Control A A A A A

alive/exposed 39/40 37/40 40/40 36/40 39/40 38/40 28/40

% Survival 98 93 100 90 98 95 70

Diss.O, max. $£ m &2 (L2
min. 5.9 6.0 6.3 6.4 6.4 6.6 6.6

pH bggin* 8.41 7.92 7.98
after 24h 8.21 8.08 7.83 7.88 8.03 8.15 8.24

Conduct, /imho S25 125 22QQ
max./min. 725 167 3080

Temp.(00 max. 21.0 21,0 21.0 2LA 21.0 21.0 20.0
min. 20.5 20.5 20.5 20.5 20.5 20.5 20.5

Statistical Analysis: response levels recorded as % Outfall A

- 96h LC50 (Probit Analysis) = > 100%
- NOEC (Dunnett’s Method) =50%

pH measurements of the middle ranges of the dilutions are given from after the first 24h.
Initial pH’s were recorded for the controls and the 100% only.

Brohm Mining
Corporation 6

Chadwick & Associates, Inc.
23 June 1993



SUMMARY RESULTS OF PIMEPHALES PROMELAS 96h ACUTE TEST: Untreated Outfall B

TEST: Acute 96h with fathead minnow larvae OPERATORS: DD, CB, MS

Start: 15 June 1993 at 1530 
End: 19 June 1993 at 1545 
Test substance: untreated Outfall B 
Client/Proiect: Brohm Mining

Test results:

Treatment
Recon.

H20
Control

Receive
H20

Control

6.25%
Outfall

B

12.5%
Outfall

B

25%
Outfall

B

50%
Outfall

B

100%
Outfall

B

alive/exposed 39/40 39/40 25/40 0/40 0/40 0/40 0/40

% Survival 98 98 63 0 0 0 0

Diss.O, max. &£ LI LI L& 7.0 7.1 7.1
min. 5.9 5.4 6.3 6.6

EHJ?g&in* Ml L22 3.43
after 24h 8.21 7.56 7.56 7.35 5.98 4.09 3.21

Conduct, /imho £25 2QQ 1394
max./min. 725 152

Temp.(°C) max. 2LG 21.0 21.0 20,8 20.5 20.5 20.5
min. 20.5 20.5 20.5 20.5

Statistical Analysis: recorded as % untreated Outfall B

- 96h LC50 (trimmed Spearman Karber) = 7.18%
- NOEC (Dunnett’s Method) = <6.25%

pH measurements of the middle ranges of the dilutions are given from after the first 24h.
Initial pH’s were recorded for the controls and the 100% only.

Brohm Mining
Corporation 7

Chadwick & Associates, Inc.
23 June 1993



SUMMARY RESULTS OF PIMEPHALES PROMELAS 96h ACUTE TEST: pH treated Outfall B

TEST: Acute 96h with fathead minnow larvae OPERATORS: DD, CB, MS

Start: 15 June 1993 at 1515 
End: 19 June 1993 at 1530 
Test substance: pH treated Outfall B 
Client/Proiect: Brohm Mining

Test results:

Treatment
Recon.

H20
Control

Receive
H20

Control

6.25%
treated
Outfall

B

12.5%
treated
Outfall

B

25%
treated
Outfall

B

50%
treated
Outfall

B

100%
treated
Outfall

B

alive/exposed 39/40 40/40 39/40 39/40 37/40 33/40 22/40

% Survival 98 100 98 98 93 83 55

Piss..Q?jna*» && 6J &3 &2 H
min. 5.9 5.9 6.4 6.5 6.5 6.4 6.4

pH begin1 8.41 7.92 7.20
after 24h 8.21 7.53 7.67 7.69 7.59 7.39 6.88

Conduct, /imho 325 2M mi
max./min. 725 194 1421

Temp.(°C) max. 2LQ. 2JLQ 21.0 21.0 2LQ 21.0 21.0
min. 20.5 20.5 20.5 20.5 20.5 20.5 20.5

Statistical Analysis: response levels recorded as % pH treated Outfall B

- 96h LC50 (Probit Analysis) = > 100%
- NOEC (Dunnett’s Method) = 25%

The pH measurements of the middle ranges of the Outfall dilutions are given as a range. 
Initial pH’s were recorded for the controls and the 100% only.

Brohm Mining
Corporation 8

Chadwick & Associates, Inc.
23 June 1993



WET CHEMISTRY RESULTS ON SAMPLES RECEIVED IS JUNE 1993

Samples were taken on 14 June 1993:

Measurement Recon. BB Creek Untreated pH treated
H20 Rev. HjO Outfall A Outfall B Outfall B#

Analysis Temperature (°C) 21.0 19.0 19.0 19.0 19.0

Total Hardness 202 62 1200 980 980
(mgCaC03/L)

pH 8.41 7.92 7.98 3.43 7.20

Alkalinity (mgCaC03/L) 144 46 372 § o 46

Conductivity (/imho) 683 175 3010 1382 2010

Dissolved Oxygen 6.8 8.9 7.8 8.7 7.5
(mg02/L)

Ammonia (mg NH3-N/L ND ND ND ND ND

Unionized Ammonia 0 0 0 0 0
(mg NH3+)

Total Residual Chlorine 0 0 0 0 0
(mg/L)

Alkalinity for the untreated Outfall B could not be determined because the methodology 
requires that the pH be > 4.5.
The pH was artificially raised with IN NaOH to achieve a pH of 7 to 8 for use as pH 
treated Outfall B.

Brohm Mining Chadwick & Associates, Inc.
Corporation 9 23 June 1993



SUMMARY RESULTS OF NaCI REFERENCE TEST ON CERIODAPHNIA DUBIA 

Test date: 8 to 10 June 1993

g NaCl/L control 1.0 1.5 2.0 2.5 3.0

# alive/# exp. 20/20 20/20 18/20 16/20 16/20 9/20

% survival 100 100 90 80 80 45

LC50 (Probit Analysis) = 3.10g NaCl/L (95% Cl, 2.63 to 4.70)

Note: This is within our accepted performance range (2.6 to 3.2) determined by 12 
previous reference tests performed.

SUMMARY RESULTS OF NaCI REFERENCE TEST ON FATHEAD MINNOW LARVAE

Test date: 16 to 20 June 1993

g NaCl/L control 6.0 7.0 7.5 8.0 9.0

# alive/# exp. 20/20 20/20 19/20 18/20 12/20 2/20

% survival 100 100 95 90 60 10

96h LC50 (Probit Analysis) = 8.17g NaCl/L (95% Cl, 7.94 to 8.46)

Note: This is within our accepted performance range (7.2 to 8.8) determined by 12 
previous reference tests performed.

Brohm Mining
Corporation 10

Chadwick & Associates, Inc.
23 June 1993
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INC ROY

LABORATORIES

ENERGY LABORATORIES, INC.
P.O. BOX 3258 • CASPER. WY 82602 • PHONE (307) 235 0515
254 NORTH CENTER. SUITE 100 • CASPER. WY 82601 • FAX (307) 234-1639

WATER ANALYSIS REPORT - BROHM MINING

SAMPLE I.D.: Outfall A Outfall B

Sample Date: 
Report Date: 
Sample Number:

06-14-93 06-14-93 
06-22-93 06-22-93 
93-22978 93-22979

RADIOMETRIC pCi/1: Det.Limit

Gross Alpha 11.9 35.8 1.0
Gross Alpha Prec. +/- 1.0 2.7

Report Approved By:

kmk 8322978 -bm

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICES



QUALITY ASSURANCE REPORT - BROHM MINING

Report Date: 06-23-93 

ELI #'s: 93-22978/93-22979

Dup #1 Dup #2 Spk #1 Spk #2 DATE
RADIOMETRIC: METHOD % % % % ANALYST SAMPLE

ANALYZED

Gross Alpha EPA-900.0 116 — — — DB 21-Jun-9:

USEPA-ESML-LV INTERCOMPARISON STUDY RESULTS

Radiometric Method ELI Value Standard Difference Analyst Date

Uranium EPA-908.1 5.07 4.00 1.07 DB 14-Apr-92
Ra226 EPA-903.1 16.30 14.90 1.40 DB 14-Apr-92
Ra228 EPA-904.1 16.17 14.00 2.17 DB 14-Apr-92
Gross Alpha EPA-900.0 9.33 15.00 -5.67 DB 15-May-92
Gross Beta EPA-900.0 35.00 44.00 -9.00 DB 15-May-92

Report Approved By:



BRQHfVt
MINING
CORP,

August 19, 1993

Mr. Steve Burkett, Chief 
NPDES Branch 
Management Division 
U.S.E.P.A.
999 18th St., Suite 500 
Denver, CO 80202-2466

Mr. Burkett:

Enclosed are the monitoring results from July 1993 requested in the order 
"Docket No. CWA-V111-93-04-C."

If you have any further questions, please don't hesitate to call.

Sincerely, v

BROHM MINING CORP.

Stan Michals 
Environmental Technician

SM:sm

ENVI\EPAMST.SM

cc: Steve Pirner, SDDENR
Dale Cockrell, Truhe Law Offices
Melanie Pallman, EPA
Kellie Buscher, SDDENR
Rod MacLeod, BMC
Lance Hubbard, BMC
Dale Shay, BMC

South Dakota Office: P.O. Box 485, Deadwood, South Dakota 57732 
Telephone: (605) 578-2107 Telecopier (605) 578-1709

Brohm Mining Corp. is a wholly owned affiliate of Minven Gold Corporation



BROHM MINING CORPORATION
MONITORING RESULTS FROM JULY 1993 

'DOCKET NO. C WA-VI11—93—04—C '

FLOW FIELD
OUTFALL"A' GPD pH
7-06-93 8,640 6.69
7-12-93 18,720 6.70
7-19-93“ 11,520 7.06
7-26-93 12,960 6.81

FLOW FIELD
OUTFALL'B' GPD PH
7-01-93 216,000 2.30
7-06-93 148,320 3.27
7-09-93 145,440 3.30
7-12-93 105,120 3.16
7-16-93 90,720 2.92
7-19-93 73,440 3.01
7-22-93 122,400 3.00
7-26-93 93,600 3.22
7-30-93 80,640 2.94
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2381 S. Plaza Dr. • P.O. Box 3388 • Rapid City, SD 57709 
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STAN MICHALS
BROW MINING CORP.
P.O. BOK 485
DEADWOOD, SD 57732

)

SAMPLE NAME: OUTFALL A

DESCRITPION: RUBY DAM
SAMPLE DAIS: 07/06/93

SAMPLE TIME: 11:40 AM

SAMPLED BY:

ACCOUNT NUMBER: W1000
LAB NUMBER: 19930707102 

DATE RECEIVED: 07/07/93 
TIME RECEIVED: 06:45 AM 

REPORT DATE: 07/08/93

O & G NOT VISIB. TOTAL RECOVERABLE

PHYSICAL PROPERTIES VALUE METALS mg/1 DISSOLVED TOTAL

Conductivity, umhos/ca • Aluminum • .439
Hardness 356. Antimony • •

PH 7.38 Arsenic • .001
Solids, Dissolved, mg/1 • Barium • •
Solids, Suspended, mg/1 <10.0 Beryl lium •

Turbidity, NTU • Boron • •
Cadtaaiun • <.001
Calcium 102. •

INORGANIC & NONMETALLIC VALUE Chromium • •
Cobalt • •

Alkalinity • Copper • .043
Bicarbonate • Gold • •
Carbonate, mg/1 • Iron • .149
Chloride, mg/1 • Lead • <.001
Cyanide, Total, mg/1 <.010 Lithium • •

Cyanide, WAD, mg/1 <.010 Magnesium 24.6 •
Cyanide, Free, mg/1 • Manganese • <.050
Fluoride, mg/1 • Mercury • <.0002
Nitrogen, Amnonia, mg/1 <.050 Molybdenum • •

Nitrogen, Nitrate, mg/1 2.04 Nickel • •
Nitrogen, Nitrite, mg/I <•050 Potassium • •
Sulfate, mg/1 494. Selenium • <.005

Silicon •
Silver • .003
Sodiim • •

Strontium • •

Vanadium • •

Zinc • <.050

j

SPECIAL TESTS VALUE s

FIELD pH 
FIELD EC 
FIELD TEMP 
FLOW

6.69
1370.

13.7
8640.

APPROVED BY: 

DATE:

W3



STAN MICHALS 
BROBI MINING OORP. 
P.O. BOK 485 
DEADNOGD, SD 57732

SAMPLE NAME: OUTFALL A

DE3CRITPION: RUBY DAM
SAMPLE DATE: 07/12/93

SAMPLE TIME:

SAMPLED BY:

ACCOUNT NUMBER: 
LAB NUMBER: 

DATE RECEIVED: 
TIME RECEIVED: 

REPORT DATE:

W1000
19930713101 
07/12/93 
03:00 PM 
07/20/93

O :

< OIL AND CREASE NON VISIBLE.
<£>'■

O'

O i FIELD FLOW = 18720./DAY TOTAL REOOV.
o

o PHYSICAL PROPHtTIES VALUE METALS mg/1 DISSOLVED TOTAL

JM ;
Conductivity, umhos/cm

•
Aluninum • .124

O : Hardness • Antimony • •
PH 7.41 Arsenic • •
Solids, Dissolved, mg/1

• Barium • •o Solids, Suspended, mg/1 <10.0 Beryl 1 iun • •
Turbidity, NTU • Boron • •

Cadaium • .002
o Calcinn • •

INORGANIC & N0NMETALLIC VALUE Chromium • •
Cobalt • •O : Alkal inity • Copper • .027

th \ Bicarbonate •
Gold • •

Carbonate, mg/1
• Iron <.050

o Chloride, mg/1
•

Lead • •
Cyanide, Total, mg/1 <.010 Lithium • •
Cyanide, WAD, mg/1 <.010 Magnesium • •o Cyanide, Free, mg/1

• Manganese • •
Fluoride, mg/1

• Mercury • •
Nitrogen, Ammonia, mg/1 <.050 Molybdenum

• •
w Nitrogen, Nitrate, mg/1 1.78 Nickel •

Nitrogen, Nitrite, mg/1 <.050 Potassium • •
Sulfate, mg/1

• Selenium • •o Silicon • •
‘1 ,! J Silver

• •1J ? Sodium
• •u Strontium • •

Vanadium
• •

Zinc • .092
o

o SPECIAL TESTS VALUE

FIELD TEMP 14.7
FIELD EC 1090.
FIELD pH 6.7
OIL & GREASE <10. PPM



2381 S. Plaza Dr. • P.O. Box 3388 • Rapid City, SD 57709
o (605) 348-0111
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STAN MICHALS

JJJ BROM MINING OORP. 
P.O. BOK 485

C' DEADWOOD, SD 57732
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TOTAL RECOVERABLE METALS,O&G NOT VISIBLE

f

jdJ

PHYSICAL PROPERTIES VALUE METALS mg/1

Conductivity, umhos/cm • A1 uni nun
1 , ; Hardness • Antimony

PH 7.38 Arsenic

o ;
Solids, Dissolved, mg/1

• Barium
Solids, Suspended, mg/1 <10.0 Beryllinn

o

Turbidity, NTU • Boron
Cachniun
Calcium

INORGANIC & NONMETALLIC VALUE Chromium
Cobalt

0 Alkal ini ty • Copper

iiJ: Bicarbonate •
Gold

Carbonate, mg/1 • Iron
u Chloride, mg/1 •

Lead
Cyanide, Total, mg/1 <.010 Lithium

o
Cyanide, WAD, mg/1 <.010 Magnesium
Cyanide, Free, mg/1

• Manganese
Fluoride, mg/1 • Mercury
Nitrogen, Aamonia, mg/1 <.050 Molybdenum

u Nitrogen, Nitrate, mg/1 1.38 Nickel
Nitrogen, Nitrite, mg/1 <.050 Potassium

o
Sulfate, mg/1

•
Selenium
Silicon

, ll
Silver
Sodium

O ! Strontium
Vanadium
Zinc

u

u SPECIAL TESTS VALUE

FIELD PH 7.06 APPROVED BY
u FIELD EC 880.

i s j FIELD TEMP 15.5 DATE
DISCHARGE 8.0 GFM

SAMPLE NAME: OUTFALL A

DESCRITPION: RUBY DAM
SAMPLE DATE: 07/19/93

SAMPLE TIME:

SAMPLED BY:

ACCOUNT NUMBER: W1000
LAB NUMBER: 19930720105 

DATE RECEIVED: 07/20/93 
TIME RECEIVED: 07:15 AM 

REPORT DATE: 07/21/93

DISSOLVED TOTAL

158

<.001

017

073

074
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2381 S. Plaza Dr. • P.O. Box 3388 • Rapid City, SD 57709 
(605) 348-0111

----------------------------------------------------------------------------------------------- -

STAN MICHALS 
BKXM MINING OORP.
P.O. BGK 485 
DEADWOOD, SD 57732

v.________________________________ _______________________________________________________________________ )

SAMPLE NAME: OUTFALL A

DESCRITPION: RUBY DAM
SAMPLE DATE: 07/26/93

SAMPLE TIME:

SAMPLED BY:

ACCOUNT NUMBER: WIOOO
LAB NUMBBl: 19930727101 

DATE RECEIVED: 07/26/93 
TIME RECEIVED: 03:30 Rl 

REPORT DATE: 07/28/93

<
ubo

cr
O

TOTAL RECOVERABLE METALS,O&G NOT VISIBLE

PHYSICAL PROPERTIES VALUE

Conductivity, uohos/cra •
Hardness •
PH 7.05
Solids, Dissolved, mg/1 •
Solids, Suspended, m/l <10.0
Turbidity, NTU

INORGANIC & NONfETALLIC VALUE

Alkalinity •
Bicarbonate •
Carbonate, m/l •
Chloride, mg/1 •
Cyanide, Total, mg/1 <.010
Cyanide, WAD, m/l <.010
Cyanide, Free, m/l •
Fluoride, mg/1 •
Nitrogen, Asnonia, m/l <.050
Nitrogen, Nitrate, m/l 3.95
Nitrogen, Nitrite, m/l <.050
Sulfate, m/l •

METALS mg/1 DISSOLVED TOTAL

Aluminum • .150
Antimony • •

Arsenic a •

Barium • •

Beryl1ium • •

Boron • •

Cafaiim • .004
Calciia • •

Chromium • •

Cobalt • •

Copper • .047
Gold • e

Iron • .069
Lead • •

Lithium •

Magnesium • •

Manganese • •

Mercury • •

Molybdenum • •

Nickel • •

Potassi ira • •

Selenium • •

Silicon • •

Silver • •

Sodium • •

Strontium • •

Vanadium • •

Zinc • .069

SPECIAL TESTS

FIELD PH 
FIELD EC 
FIELD TEMP 
DISCHARGE

VALUE

6.81
940.
17.1
15.6 GPM

APPROVED BY 

DATE



2381 S. Plaza Dr. • P.O. Box 3388 • Rapid City, SD 57709 
(605) 348-0111

STAN MICHALS 
BROfti MINING OCRP.
P.O. BOK 485 
DEADN00D, SD 57732

\_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ J

SAMPLE NAME: 
DESCRITPIGN: 
SAMPLE DATE: 
SAMPLE TIME: 
SAMPLED BY:

ACCOUNT NUMBER: 
LAB NUMBER: 

DATE RECEIVED: 
TIME RECEIVED: 

REPORT DATE:

OUTFALL B 
OUTFALL BY SW-2 
07/06/93 
04:30 m

W1000
19930707103 
07/07/93 
06:45 AM 
07/08/93

O & G NOT VISIB. TOTAL RECOVERABLE

PHYSICAL PROPERTIES VALUE METALS mg/1 DISSOLVED TOTAL

Conductivity, imhos/cra • Aluminum 30.9
Hardness 512. Antimony • •

PH 3.16 Arsenic • .162
Solids, Dissolved, ^/1 Barilla • •
Solids, Suspended, mg/1 171. Beryl 1 inn • •
Turbidity, NTU • Boron • •

Cadmium • .040
Cal cilia 136. •

INORGANIC & NOMKETALLIC VALUE Chromium •

Alkalinity •

LODali

Copper • 4.44
Bicarbonate • Gold a •
Carbonate, rag/1 • Iran • 39.3
Chloride, mg/1 • Lead • .018
Cyanide, Total, mg/1 <.010 Lithiimi • •
Cyanide, WAD, mg/1 <.010 Magnesium 41.9 •
Cyanide, Free, mg/1 • Manganese • 11.4
Fluoride, mg/1 • Mercury • <.0002
Nitrogen, Ammonia, mg/1 .275 Molybdenim • •
Nitrogen, Nitrate, mg/1 1.21 Nickel • •
Nitrogen, Nitrite, mg/1 <.050 Potassium • •
Sulfate, mg/1 818. Selenium • <.005

Silicon • •
Silver • .009
Sodium • •
Strontium • •
Vanadium •
Zinc • 1.94

SPECIAL TESTS VALUE
j a

FIELD pH
FIELD EC
FIELD TEMP

3.27 APPROVED BY: (_

1340.
19.6

t

DATE:

,y 7-M*> *

FLOW 103 .GPM
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2381 S. Plaza Dr. • P.O. Box 3388 • Rapid City, SD 57709 
(605) 348-0111

( S

STAN MICHALS
mam mining ogrp.
P.O. BCK 485
EEADNOGD, SD 57732

j

SAMPLE NAME: OUTFALL B
DESCRITPION: OUTFALL BY SW-2
SAMPLE DATE: 07/12/93

SAMPLE TIME: 03:00 HI

SAMPLED BY:

ACCOUNT NUMBER: W1000
LAB NUMBER: 19930714102 

DATE RECEIVED: 07/14/93 
TIME RECEIVED: 07:20 AM 

REPCST DATE: 07/15/93

TOTAL RECOVERABLE METALS,FLOW = 73.4 GEM

PHYSICAL PROPERTIES VALUE

Conductivity, uoohos/ca 
Hardness
PH 3.20
Solids, Dissolved, ag/1 •
Solids, Suspended, ng/1 <10.0 
Turbidity, NTO

INORGANIC & NOtftfETALLIC VALUE

Alkalinity 
Bicarbonate 
Carbonate, mg/l 
Chloride, mg/l 
Cyanide, Total, mg/l 
Cyanide, HAD,, mg/l 
Cyanide, Free, mg/l 
Fluoride, ng/1
Nitrogen, Anaemia, mg/l .253
Nitrogen, Nitrate, mg/l 1.33
Nitrogen, Nitrite, og/1 <.050
Sulfate, mg/l

METALS ng/1 DISSOLVED TOTAL

Aluminum • 27.1
Antinony • a

Arsenic a a

Barium a a

Beryllium a a

Boron • a

Cafeium • .023
Calcium a a

Chromium a a

Cobalt a a

Copper a 4.60
Gold a a

Iron a 27.7
Lead a

Lithium a a

Magnesium a a

Manganese a a

Mercury a a

Molybdenum a a

Nickel a a

Potassium a a

Selenium a a

Silicon a a

Silver a a

Sodium a

Strontium a a

Vanadium a a

Zinc a 1.60

.< j

SPECIAL TESTS

FIELD PH 
FIELD EC 
FIELD TEMP 
OIL & CREASE

VALUE

3.16
1320.

21.9
<10.0

APPROVED BY:

DATE:



2381 S. Plaza Dr. • P.O. Box 3388 • Rapid City. SD 57709 
'"■) (605)348-0111

/-------- N

STAN MICHALS
BR0H4 MINING CCRP.
P.O. BOX 485
DEADWOOD, SD 57732

J

SAMPLE NAME: 
DESCRITPION: 
SAMPLE DATE: 
SAMPLE TIME: 
SAMPLED BY:

ACCOUNT NUMBER: 
LAB NUMBER: 

DATE RECEIVED: 
TIME RECEIVED: 

REPORT DATE:

OUTFALL B 
OUTFALL BY SW-2 
07/19/93 
02:55 PM

W1000
19930720106 
07/20/93 
07:15 AM 
07/21/93

0

<:ubo
O i

cr
O

TOTAL RECOVERABLE METALS

'1

o

o
It

o

I il i

o

PHYSICAL PROPERTIES VALUE METALS mg/1 DISSOLVED TOTAL

Conductivity, uohos/cm • Alimninum • 24.8
Hardness • Antimony • •

PH 3.20 Arsenic • •

Solids, Dissolved, ns/1 • Barium • •

Solids, Suspended, mg/1 <10.0 Beryl 1 iira • •

Turbidity, NTO • Boron
Cadmium
Calcium

•

•

•

•

.025
•

INORGANIC & NONMETALLIC VALUE Chromium • •

Cobalt • •

Alkalinity • Copper • 4.86
Bicarbonate • Gold • •

Carbonate, mg/1
• Iron • 36.5

Chloride, mg/1 • Lead • •

Cyanide, Total, mg/1 • Lithium • •

Cyanide, WAD, mg/1 • Magnesium • •

Cyanide, Free, mg/1 • Manganese • •

Fluoride, mg/1 • Mercury • •

Nitrogen, Ammonia, mg/1 .213 Molybdenum • •

Nitrogen, Nitrate, mg/1 1.24 Nickel • •

Nitrogen, Nitrite, mg/1 <.050 Potassium • •

Sulfate, mg/1 •
Selenium
Silicon
Silver
Sodium
Strontium
Vanadium
Zinc

•

•

•

•

•

•

•

•

•

•

•

•

•

1.92

SPECIAL TESTS VALUE

FIELD PH 3.01
U FIELD EC 1380.

i , , FIELD TEMP 18.8



2381 S. Plaza Dr. • P.O. Box 3388 • Rapid City, SD 57709 
(605) 348-0111

/ \

o STAN MICHALS
'JU BROHM MINING OORP.

P.O. BOK 485
■ DEADWOCD, SD 57732

j

SAMPLE NAME: OUTFALL B
DESCRITPICN: OUTFALL BY SW-2

SAMPLE DATE: 07/26/93

SAMPLE TIME:

SAMPLED BY:

ACCOUNT NIMBI: W1000
LAB NUMBER: 19930727102 

DATE RECEIVED: 07/26/93 
TIME RECEIVED: 03:30 PM 

REPORT DATE: 07/28/93

J

< .
ID

O
O | TOTAL RECOVERABLE METALS,GAG NOT VISIBLE

oLi_

u

Hi
PHYSICAL PROPERTIES VALUE

Conductivity, imhos/cm e
o Hardness

PH
Solids, Dissolved, mg/1

3! 16 

•

U Solids, Suspended, ng/1 
Turbidity, NTU

36.0
•

J

INORGANIC & NONIETALLIC VALUE

.P
CO Alkalinity •

Bicarbonate •
Q
Q

Carbonate, ng/1 a

Chloride, ng/1 •

tr Cyanide, Total, ng/1 e

CE Cyanide, WAD, mg/1 •

^ 2 Cyanide, Free, ng/1 •

HI
o Fluoride, wg/l •

o
7

Nitrogen, Amaonia, ng/1 .212
Of Nitrogen, Nitrate, ng/1 1.23

cc Nitrogen, Nitrite, ng/1 <.050
CL
Q

Sulfate, ng/1 •

Mid
a:
O

vj

METALS mg/1 DISSOLVED TOTAL

Aluminum • 29.8
Antimony • a

Arsenic a a

Bari in • a

Beryl lium a

Boron a a

Cathriun • .025
Calcium a a

Chromium • a

Cobalt • a

Copper • 4.85
Gold a

Iren • 30.0
Lead • a

Lithium • a

Magnesium • a

Manganese •

Mercury • a

Molybdentm a a

Nickel a

Potassium a a

Selenium a a

Silicon a a

Silver a a

Sodium a

Strontium a a

Vanadium a a

Zinc a 1.59

M SPECIAL TESTS

FIELD PH 
O FIELD EC

M <1J FIELD TEMP
DISCHARGE

-J

VALUE

3.22 APPROVED BY
1270.

19.9 DATE
64.6 GPM



TEST CONDITIONS: CERIODAPHNIA DVBIA ACUTE^ TOXICITY TEST

Method: EPA Region Vm 1992 NPDES WET Control Program 

Test Duration: 48 hours 

Santplg..CQUjg£l»fl.n.prQ£edyrg: grab

Sample collection dates: 7/29/93 for Compliance Points 002 and OF-C; 7/30/93 for Bear Butte Crk.

Dilution water: Bear Butte Creek receiving water; a separate reconstituted water control was also run

Age Of organisms at start: <24hold

Feeding: none

End Point: mortality

Start date: 31 July 1993

End date: 2 August 1993

Type of exposure chamber: 50ml disposable plastic cups

Volume of exposure chamber: 25 ml

Number of Animals exposed/chamber: 5

Number of replicates/treatment: 4

Test temperature: 20°C ± 1

Standard toxicant used: NaCl

Brohm Mining Corporation
EPA split sample tests 1

Chadwick & Associates, Inc.
5 August 1993



SUMMARY RESULTS OF CERIODAPHNIA ACUTE TOXICITY TEST:
COMPLIANCE POINT 002

TEST: Acute 48h with Ceriodaphnia dubia OPERATORS: DD, CB, MS

Start: 31 July 1993 at 1115 
End: 2 Aue. 1993 at 1145
Isst-SHhsaasg: 002
Client/Proiect: Brohm Mining

Test results:
1 Treatment

Recon.
H20

Control

Receive.
H20

Control

6.25%
Outfall

002

12.5%
Outfall

002

25%
Outfall

002

50%
Outfall

002

100%
Outfall

002

alive/exposed 20/20 20/20 20/20 20/20 19/20 20/20 18/20

% Survival 100 100 100 100 95 100 90

Piss.O, max. 11 L5 1A 1A 11 11 11
min. 6.7 7.0 7.0 7.1 7.1 7.1 7.2

pH initial 8.45 7.97 7.86
final 8.37 8.14 8.43

Conduct itS 712 244 1301
max./min. 629 239 1224

Temn.°C max. 21.0 21.0 21.0 21.0 21.0 21.0 21.0
min. 20.6 20.6 20.6 20.6 20.6 20.6 20.6

Statistical Analysis: response levels recorded as % 002

- 48h LC50 = cannot be calculated without <50% survival in any of the exposures
- NOEC (Dunnett’s Procedure) = 100%

Brohm Mining Corporation
EPA split sample tests 2

Chadwick & Associates, Inc.
5 August 1993



SUMMARY RESULTS OF CERIODAPHNIA ACUTE TOXICITY TEST:
COMPLIANCE POINT OF-C (UNTREATED)

TEST: Acute 48h with Ceriodaphnia dubia OPERATORS: DD, CB, MS

Stag: 31 July 1993 at 1130 
lad: 2 Aug. 1993 at 1150 
Test substance: Untreated OF-C 
Client/Proiect: Brohm Mining

Test results:

Treatment
Recon.

H20
Control

Receive.
HP

Control

6.25%
Outfall
OF-C

12.5%
Outfall
OF-C

25%
Outfall
OF-C

50%
Outfall
OF-C

100%
Outfall
OF-C

alive/exposed 20/20 20/20 5/20 0/20 0/20 0/20 0/20

% Survival 100 100 25 0 0 0 0

Piss.Q, max, 
min

22
6.7

22
7.0

12
7.0

7.3 7.3 7.3 7.3

pH bggin 
after 24h

8.45
8.77

7.97
8.21

5.96
NA

Conduct umho 
max./min.

712
629

261
228

531

Temp.°C max, 
min.

21,0
20.6

21.0
20.6

21.0
20.6

21.0 21.0 21.0 21.0

Statistical Analysis: recorded as % untreated OF-C

- 48h LC50 (graphical method) = 8.1% (95% Cl could not be calculated)
- NOEC (Dunnett’s Method) = <6.25%

Brohm Mining Corporation
EPA split sample tests 3

Chadwick & Associates, Inc.
5 August 1993



SUMMARY RESULTS OF CERIODAPHNIA ACUTE TOXICITY TEST:
COMPLIANCE POINT OF-C (pH TREATED)

TEST: Acute 48h with Ceriodaphnia dubia OPERATORS: DD, CB, MS

Start: 31 July 1993 at 1245 
End: 2 Aug. 1993 at 1220 
Test substance: pH treated OF-C 
Client/Proiect: Brohm Mining

Test results:

Treatment
Recon.

HjO
Control

Receive.
HjO

Control

6.25%
treated
Outfall
OF-C

12.5%
treated
Outfall
OF-C

25%
treated
Outfall
OF-C

50%
treated
Outfall
OF-C

100%
treated
Outfall
OF-C

alive/exposed 20/20 20/20 10/20 2/20 0/20 0/20 0/20

% Survival 100 100 50 10 0 0 0

DiSS,Q2 max, 
min.

21
6.7

Lfl
7.0

11
7.0

m
7.0

7.0 7.0 7.0

pH begin 
end

8.45
8.37

7.97
8.23

7.65 
. 7.77

Conduct umho 
max./min.

712
629

222
244

740

Temp.°C max, 
min.

21.0
20.6

21.0
20.6

21.0
20.6

21.0
20.6

21.0 21.0 21.0

Statistical Analysis: recorded as % pH treated OF-C

- 48h LC50 (Probit Analysis) = 6.31% (95% Cl, 3.92 to 7.90)
- NOEC (Dunnett’s Method) = <6.25%

<?•

Brohm Mining Corporation
EPA split sample tests 4

Chadwick & Associates, Inc.
5 August 1993



TEST CONDITIONS: PIMEPHALES PROMELAS ACUTE TOXICITY TESTS

Method: EPA Region VIII 1992 NPDES WET Control Program

Test Duration: 96 hours

Sample Collection procedure: grab

Sample collection dates: 7/29/93 for Compliance Points 002 and OF-C; 7/30/93 for Bear Butte Crk. 

Dilution water: BB Creek receiving water; a separate reconstituted water control was also run 

Age of organisms at start: <7 days old

Feeding: 0.1 mL Artemia nauplii prior to test initiation and prior to the 48h renewal

End Pointfs): mortality

Start date and time: 31 July 1993

End date and time: 4 August 1993

Type of exposure chamber: 400 ml glass beakers

Volume of exposure solution: 300 ml

Number of Animals exposed/chamber: 10

Number of replicates/treatment: 4

Test temperature: 20°C ± 1

Standard toxicant used: NaCl

Aeration: none

Brohm Mining Corporation
EPA split sample tests

Chadwick & Associates, Inc.
5 August 19935



SUMMARY RESULTS OF PIMEPHALES PROMELAS 96h ACUTE TOXICITY TEST:
COMPLIANCE POINT 002

TEST: Acute 96h with fathead minnow larvae OPERATORS: DD, CB, MS

Start: 31 July 1993 at 1215 
End: 4 Aug. 1993 at 1130 
Test sirtmgg: 002
Client/Proiect: Brohm Mining

Test results:

Treatment
Recon.

H20
Control

Receive
H20

Control

6.25%
Outfall

002

12.5%
Outfall

002

25%
Outfall

002

50%
Outfall

002

100%
Outfall

002

alive/exposed 40/40 40/40 40/40 40/40 39/40 40/40 40/40

% Survival 100 100 100 100 98 100 100

DiSS.O? max, &£ ZJ. Z*I Lfl 6*2 &4
min. 6.8 6.5 6.7 6.6 6.6 6.5 6.7

pH begin 8.45 7.97 7.86
after 24h 8.21 7.95 8.18

Conduct, /imho 741 305 iiM
max./min. 710 195 1461

Tgmpi°Q,max, 20.2 20.2 20.2 20.2 20.2 20.2 20.2
min. 19.5 19.5 19.5 19.5 19.5 19.5 19.5

Statistical Analysis: response levels recorded as % 002

- 96h LC50 = ND; cannot be calculated without <50% survival in any of the exposures
- NOEC (Dunnett’s Method) = > 100%

Brohm Mining Corporation
EPA split sample tests 6

Chadwick & Associates, Inc.
5 August 1993



SUMMARY RESULTS OF PIMEPHALES PROMELAS 96h ACUTE TEST:
COMPLIANCE POINT OF-C (UNTREATED)

TEST: Acute 96h with fathead minnow larvae OPERATORS: DD, CB, MS

Start: 31 July 1993 at 1235 
lad: 4 Aug. 1993 at 1140 
Test substance: untreated OF-C 
Client/Proiect: Brohm Mining

Test results:

Treatment
Recon.

I^O
Control

Receive
HjO

Control

6.25%
Outfall
OF-C

12.5%
Outfall
OFC

25%
Outfall
OF-C

50%
Outfall
OF-C

100%
Outfall
OF-C

alive/exposed 40/40 39/40 38/40 37/40 32/40 6/40 0/40

% Survival 100 98 95 93 80 15 0

Diss.O, max. LS. L2 6.2
min. 5.9 6.4 6.4 6.4 6.4 6.4

pH begin 8.45 7.97 5.96
after 24h 8.21 7.98 6.01

Conduct, /imho 741 m 490
max./min. 710 257

Temp.rC) max. 20.2 20.2 20.2 20.2 20.2 20.2 19.5
min. 19.5 19.5 19.5 19.5 19.5 19.5

Statistical Analysis: recorded as % untreated OF-C

- 96h LC50 (Probit analysis) = 35.3% (95% Cl, 30.5 to 40.0)
- NOEC (Wilcoxin Rank-Sum Test) = 25%

Brohm Mining Corporation
EPA split sample tests 7

Chadwick &. Associates, Inc.
5 August 1993



SUMMARY RESULTS OF PIMEPHALES PROMELAS 96h ACUTE TEST:
COMPLIANCE POINT OF-C (pH TREATED)

TEST: Acute 96h with fathead minnow larvae OPERATORS: DD, CB, MS

Start: 31 July 1993 at 1300 
End: 4 Aug. 1993 at 1210 
Test substance: pH treated OF-C 
Client/Project: Brohm Mining

Test results:

Treatment
Recon.

H20
Control

Receive
h2o

Control

6.25%
treated
Outfall
OF-C

12.5%
treated
Outfall
OF-C

25%
treated
Outfall
OF-C

50%
treated
Outfall
OF-C

100%
treated
Outfall
OF-C

alive/exposed 40/40 39/40 30/30° 39/40 38/40 38/40 36/40

% Survival 100 98 100 98 95 95 90

Diss.a max. &£ (LI &£ &2 &£ 7JL
min. 6.8 5.9 6.4 6.5 6.5 6.4 6.4

pH begin 8.45 L2Z 7,65
after 24h 8.21 8.02 7.79

Conduct, pmho 741 268 674
max./min. 710 232 577

Tgmp,(°C) max, 2SL1 20.2 2QjZ 2SL2 20.2 20.2 20.2
min. 19.5 19.5 19.5 19.5 19.5 19.5 19.5

Statistical Analysis: response levels recorded as % pH treated OF-C

- 96h LC50 (Probit Analysis) = > 100%
- NOEC (Dunnett’s Method) = 100%

An accidental spill occurred resulting in the loss of one of the four replicates.

Brohm Mining Corporation
EPA split sample tests 8

Chadwick & Associates, Inc.
5 August 1993



WET CHEMISTRY RESULTS ON SAMPLES RECEIVED 31 JULY 1993

Outfall samples were taken on 7/29 and receiving water samples were taken on 7/30:

Measurement Recon.
H20

BB Creek 
Rev. HjO 002

Untreated
OF-C

pH treated 
OF-C#

Analysis Temperature (°C) 21 15 16 14 18

Total Hardness 
(mgCaC03/L)

204 98 1200 300 ND°

pH 8.45 7.97 7.86 5.96 7.65

Alkalinity (mgCaC03/L) 133 88 184 18 49

Conductivity (/imho) 534 207 1209 494 502

Dissolved Oxygen 
(mgOj/L)

6.9 8.3 9.3 9.1 7.8

Ammonia (mg NH3-N/L ND 0.4 1.3 0.7 0.8

Unionized Ammonia 
(mg NH3+)

0 0 0 0 0

Total Residual Chlorine 
(mg/L)

ND ND ND 0.03 ND

The pH was artificially raised with IN NaOH to achieve a pH of 7 to 8 for use as pH 
treated OF-C.

The ability to measure the total hardness was impaired by an unknown interference that 
did not allow the endpoint of the titration method to become clear.

Brohm Mining Corporation
EPA split sample tests 9

Chadwick <6 Associates, Inc.
5 August 1993



SUMMARY RESULTS OF NaCI REFERENCE TEST ON CERIODAPHNIA DUBIA 

Test date: 29 June to 1 July, 1993

g NaCl/L control 1.0 2.0 3.0 4.0 5.0

it alive/# exp. 20/20 20/20 17/20 7/20 0/20 0/20

% survival 100 100 85 35 0 0

LC50 (Probit Analysis) = 2.61g NaCl/L (95% Cl, 2.34 to 2.87)

Note: This is within our accepted performance range (2.5 to 3.2) determined by 12 
previous reference tests performed.

SUMMARY RESULTS OF NaCI REFERENCE TEST ON FATHEAD MINNOW LARVAE

Test date: 1 to 5 August 1993

g NaCl/L control 6.0 7.0 7.5 8.0 9.0

# alive/# exp. 20/20 20/20 15/20 11/20 6/20 0/20

% survival 100 100 75 55 30 0

96h LC50 (Probit Analysis) = 7.54g NaCl/L (95% Cl, 7.31 to 7.77)

Note: This is within our accepted performance range (7.2 to 8.7) determined by 12 
previous reference tests performed.

Brohm Mining Corporation
EPA split sample tests 10

Chadwick & Associates, Inc.
5 August 1993
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* ENERGY

LABORATORIES
P.O. BOX 3258 • CASPER. WY 82602 • PHONE (3071 235-0515
254 NORTH CENTER. SUITE 100 • CASPER. WY 82601 • FAX (3071 234-1639

ENERGY LABORATORIES, INC.

WATER ANALYSIS REPORT - BROHM MINING

SAMPLE I.D.: Outfall A Outfall B
(

Sample Date: 
Report Date: 
Sample Number:

07- 25-93 07-25-93
08- 06-93 08-06-93
93-29337 93-29338

RADIOMETRIC pCi/1: Det.Limit

Gross Alpha 4.9 70.8 1.0
Gross Alpha Prec. +/- 1.7 6.9

Report Approved By:
kjnk s329337 . bin

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICES



BPIOHM
mmmm

CORP.

September 17, 1993

Mr. Steve Burkett, Chief 
NPDES Branch 
Management Division 
U.S.E.P.A.
999 18th St., Suite 500 
Denver, CO 80202-2466

Mr. Burkett:

Enclosed are the monitoring results from August 1993 requested in the order 
"Docket No. CWA-V111-93-04-C."

If you have any further questions, please don't hesitate to call.

Sincerely,

BROHM MINING CORP.

Stan Michals 
Environmental Technician

SM:sm

cc: Steve Pirner, SDDENR
Dale Cockrell, Truhe Law Offices
Melanie Paliman, EPA
Kellie Buscher, SDDENR
Rod MacLeod, BMC
Lance Hubbard, BMC
Dale Shay, BMC
Samuel H. Sage, Atlantic States Legal Foundation 
Deb Rogers Miller, TIP

anvi\epa8.sm

Soulh Dakota Office: P.O. Box 485, Deadwood, South Dakota 57732 
Telephone: (605) 578-2107 Telecopier (605) 578-1709

Brohm Mining Corp. is a wholly owned affiliate of IMl Minven Gold Corporation



BROHM MINING CORPORATION 
MONITORING RESULTS FROM AUGUST 1993 

DOCKET NO. CWA-VIII-93-04-C

OUTFALL " A"
FLOW

GPD
FIELD

PH
OIL/

GREASE

8-02-93 14400 6.69 NON-VISIBLE
8-09-93 10080 6.74 NON-VISIBLE
8-16-93 8640 7.00 NON-VISIBLE
8-23-93 11520 6.88 NON-VISIBLE
8-30-93 7200 6.78 NON-VISIBLE

OUTFALL " 
8-02-93

B"
74880 3.07 NON-VISIBLE

8-06-93 59040 2.78 NON-VISIBLE
8-09-93 53280 3.00 NON-VISIBLE
8-13-93 43200 2.73 NON-VISIBLE
8-16-93 40320 3.13 NON-VISIBLE
8-20-93 47520 2.86 NON-VISIBLE
8-23-93 38880 3.03 NON-VISIBLE
8-27-93 36000 2.72 NON-VISIBLE
8-30-93 31680 3.19 NON-VISIBLE



ENERGY
LABORATORIES

P.O. BOX 3258 • CASPER. WY 82602 • PHONE (3071 235-0515
254 NORTH CENTER. SUITE 100 • CASPER. WY 82601 • FAX (307) 234-1639

ENERGY LABORATORIES, INC.

WATER ANALYSIS REPORT - BROHM MINING

SAMPLE I.D.: Outfall A Outfall B

Sample Date: 
Report Date: 
Sample Number:

08-02-93 08-02-93 
08-16-93 08-16-93 
93-29811 93-29812

RADIOMETRIC pCi/1: Det.Limit

Gross Alpha <1.0
Gross Alpha Prec. +/-

<1.0 1.0

Report Approved By: /Ci&

8v 8329811.bn

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICES



ENERGY
LABORATORIES

P.O. BOX 3258 • CASPER. WY 82602 • PHONE 1307) 235 0515
254 NORTH CENTER. SUITE 100 • CASPER. WY 82601 • FAX (3071 234-1639

ENERGY LABORATORIES, INC.

QUALITY ASSURANCE REPORT - Brohm Mining Corporation
Report Date: 17-Aug-93 
ELI #(s): 93:29811-12

Dup #1 Dup #2 Spk #1 Spk #2 DATE
RADIOMETRIC pCi/gm: METHOD % % % % ANALYST SAMPLE

ANALYZED
Gross Alpha EP A—900.0 100 — — — DB 8-12-93

USEPA-ESML-LV INTERCOMPARISON STUDY RESULTS

Radiometric Method ELI Value Standard Difference Analyst Date
Uranium EPA—908.1 5.07 4.00 1.07 DB 13—Apr-92
Ra226 EPA—903.1 16.30 14.90 1.40 DB 13-Apr-92
Ra228 EPA—904.1 16.17 14.00 2.17 DB 13-Apr-92
Gross Alpha EPA—900.0 9.33 15.00 -5.67 DB 14—May—92
Gross Beta EPA—900.0 35.00 44.00 -9.00 DB 14—May—92

Report Approved By: /j& i\d>~

dmc 93:29811-12

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICES



TEST CONDITIONS: CERIODAPHNIA DUBIA ACUTE TOXICITY TEST

Method: EPA Region VIII 1992 NPDES WET Control Program

Test Duration: 48 hours

Sample Collection procedure: grab

Sample collection dates: 11 August 1993

Dilution water: Bear Butte Creek receiving water; a separate reconstituted water control was also run

Age of organisms at start: <24hold

Feeding: none

End Point: mortality

Start date: 13 August 1993

End date: 15 August 1993

Type of exposure chamber: 50ml disposable plastic cups

Volume of exposure chamber: 25 ml

Number of Animals exposed/chamber: 5

Number of replicates/treatment: 4

Test temperature: 20°C ± 2

Standard toxicant used: NaCl

Brohm Mining Corporation
Outfall A + B bioassays

Chadwick & Associates, Inc.
27 August 19931



SUMMARY RESULTS OF CERIODAPHNIA ACUTE TOXICITY TEST: Outfall A

TEST: Acute 48h with Ceriodaphnia dubia OPERATORS: DD, CB

Start: 13 Aug. 1993 at 1115 
End: 15 Aue. 1993 at 1100 
Test substance: Outfall A 
Client/Proiect: Brohm Mining Corporation

Test results:

Recon. Receive. 6.25% 12.5% 25% 50% 100%
Treatment HjO H20 Outfall Outfall Outfall Outfall Outfall

Control Control A A A A A

alive/exposed 20/20 20/20 20/20 20/20 20/20 20/20 20/20

% Survival 100 100 100 100 100 100 100

Piss A. max, LL LI LI LI LI LI LI
min. 6.4 6.4 6.5 6.5 6.4 6.4 6.5

pH initial 8.02 8.16 8.02
after 24h 8.65 8.47 8.63

Conduct mS m 221 1172
max./min. 662 276 1152

Temp.°C max. 21A 21.6 21.6 21.6 2L6 21.6 21.6
min. 21.0 21.0 21.0 21.0 21.0 21.0 21.0

Statistical Analysis: response levels recorded as % Outfall B

- 48h LC50 = ND; cannot be calculated without < 50% survival in any of the exposures
- NOEC (Dunnett’s Procedure) = 100%

Brohm Mining Corporation
Outfall A + B bioassays 2

Chadwick & Associates, Inc.
27 August 1993



SUMMARY RESULTS OF CERIODAPHNIA ACUTE TOXICITY TEST: Untreated Outfall B

TEST: Acute 48h with Ceriodaphnia dubia OPERATORS: DD, CB

Start: 13 Aug. 1993 at 1130 
End: 15 Aug. 1993 at 1115 
Test substance: Untreated Outfall B 
Client/Proiect: Brohm Mining Corporation

Test results:

Treatment
Recon.

H20
Control

Receive.
H20

Control

6.25%
Outfall

B

12.5%
Outfall

B

25%
Outfall

B

50%
Outfall

B

100%
Outfall

B

alive/exposed 20/20 20/20 0/20 0/20 0/20 0/20 0/20

% Survival 100 100 0 0 0 0 0

Diss.O, max, 
min.

LI
6.4

LI
6.3

6.7 6.7 6.7 6.7 6.7

pHiggiB 
after 24h

8.02
8.65

8.16
8.47

3.23
3.28

Conduct mriho 
max./min.

679
662

m
228

1675

Temp.°C max, 
min.

21.6
21.0

21.0
21.6

21.0
21.6

21.0 21.0 21.0 21.0

Statistical Analysis: recorded as % untreated Outfall B

- 48h LC50 (graphical method) = 2.8% (95% Cl could not be calculated)
- NOEC (Dunnett’s Method) = <6.25%

Brohm Mining Corporation
Outfall A + B bioassays 3

Chadwick & Associates, Inc.
27 August 1993



SUMMARY RESULTS OF CERIODAPHNIA ACUTE TOXICITY TEST: pH treated Outfall B

TEST: Acute 48h with Ceriodaphnia dubia OPERATORS: DD, CB, MS

Start: 13 Aug. 1993 at 114S 
End: 15 Aug. 1993 at 1125 
Test substance: pH treated Outfall B 
Client/Project: Brohra Mining Corporation

Test results:

Treatment
Recon.

H20
Control

Receive.
H20

Control

6.25%
treated
Outfall

B

12.5%
treated
Outfall

B

25%
treated
Outfall

B

50%
treated
Outfall

B

100%
treated
Outfall

B

alive/exposed 20/20 19/19° 15/20 14/20 10/20 9/20 1/20

% Survival 100 100 75 70 50 45 5

Diss.O, max. &4 &4 &4 &4 &4 M
min. 6.4 6.3 6.3 6.3 6.3 6.4 6.4

pH begin 8.02 8.16 7.68
after 24h 8.65 8.34 7.62

C9D.dy.gl-/m3hQ m 222 im
max./min. 662 273 1731

Temo.°C max. 21.6 21.6 2L6 21A 2L6 21.6 21,6
min. 21.0 21.0 21.0 21.0 21.0 21.0 21.0

Statistical Analysis: recorded as % pH treated OF-C

- 48h LC50 (Probit Analysis) = 23.5% (95% Cl, 15.1 to 36.0)
- NOEC (Steel’s Many One Rank test) = <6.25%

One of the original 20 Ceriodaphnia neonates could not be used in the data analysis since 
it was found stuck to the side of the exposure vessel.

Brohm Mining Corporation
Outfall A + B bioassays 4

Chadwick & Associates, Inc.
27 August 1993



TEST CONDITIONS: PIMEPHALES PROMELAS ACUTE TOXICITY TESTS

Method: EPA Region VIII 1992 NPDES WET Control Program

Test Duration: 96 hours

Sample Collection procedure: grab

Sample collection dates: 11 August 1993

Dilution water: Bear Butte Creek receiving water; a separate reconstituted water control was also run 

Age of organisms at start: <7 days old

Feeding: 0.1 mL Artemia nauplii prior to test initiation and prior to the 48h renewal

End Pointfe): mortality

Start date and time: 12 August 1993

End date and time: 16 August 1993

Type of exposure chamber: 400 ml glass beakers

Volume of exposure solution: 300 ml

Number of Animals exposed/chamber: 10

Number of replicates/treatment: 4

Test temperature: 20°C ± 2

Standard toxicant used: NaCl

Aeration: none

Brohm Mining Corporation
Outfall A + B bioassays 5

Chadwick & Associates, Inc.
27 August 1993



SUMMARY RESULTS OF PIMEPHALES PROMELAS 96h ACUTE TOXICITY TEST: Outfall A

TEST: Acute 96h with fathead minnow larvae OPERATORS: DD, CB, MS

Start: 12 Aug. 1993 at 1200 
End: 16 Aug. 1993 at 1200 
Test substance: Outfall A 
Client/Proiect: Brohm Mining Corporation

Test results:

Recon. Receive 6.25% 12.5% 25% 50% 100%
Treatment H20 H20 Outfall Outfall Outfall Outfall Outfall

Control Control A A A A A

alive/exposed 40/40 39/39 40/40 40/40 40/40 40/40 40/40

% Survival 100 100 100 100 100 100 100

Diss.O, max. 6*5 6*4 6*4 6*4 6*4 6*4 6*4
min. 6.0 6.0 6.0 6.0 6.1 6.0 6.1

pH begin 8.02 8.16 8.02
after 24h 8.05 8.10 8.19

Conduct, (imho 727 261 1211
max./min. 668 251 1168

Temp.rC) max. 21.6 21.6 21.6 21.6 21.6 21.6 21.6
min. 20.8 20.8 20.8 20.8 20.8 20.8 20.8

Statistical Analysis: response levels recorded as % Outfall A

- 96h LC50 = ND; cannot be calculated without < 50% survival in any of the exposures
- NOEC (Dunnett’s Method) = > 100%

Brohm Mining Corporation
Outfall A + B bioassays 6

Chadwick & Associates, Inc.
27 August 1993



SUMMARY RESULTS OF PIMEPHALES PROMELAS 96h ACUTE TEST: Untreated Outfall B

TEST: Acute 96h with fathead minnow larvae OPERATORS: DD, CB, MS

Start: 12 August 1993 at 1030 
End: 16 Aug. 1993 at 1105 
Test SPbStongg: Untreated Outfall B 
Client/Project: Brohm Mining Corporation

Test results:

Recon. Receive 6.25% 12.5% 25% 50% 100%
Treatment H20 H20 Outfall Outfall Outfall Outfall Outfall

Control Control B B B B B

alive/exposed 40/40 40/40 28/40 0/40 0/40 0/40 0/40

% Survival 100 100 70 0 0 0 0

Piss.O, max. £4 6.3 6.5 6.6 6.6
min. 6.0 6.0 6.2

pH begin 8.02 7.97 5.96
after 24h 8.05 7.98 6.01

Conduct, /imho 727 222 1550
max./min. 668 246

Temp.(00 max. 21.6 21.6 21.6 21.0 21.0 21.0 21.0
min. 20.8 20.8 20.8

Statistical Analysis: recorded as % untreated Outfall B

- 96h LC50 (Spearman-Karber method) = 7.62% (95% Cl, NA)
- NOEC (Dunnett’s procedure) = <6.25%

Brohm Mining Corporation
Outfall A + B bioassays

Chadwick & Associates, Inc.
27 August 19937



SUMMARY RESULTS OF PIMEPHALES PROMELAS 96h ACUTE TEST: pH treated Outfall B

TEST: Acute 96h with fathead minnow larvae OPERATORS: DD, CB, MS

Start: 12 Aug. 1993 at 1245 
End: 16 Aug. 1993 at 1300 
Test substance: pH treated Outfall B 
Client/Proiect: Brohm Mining Corporation

Test results:

Treatment
Recon.

H20
Control

Receive
H20

Control

6.25%
treated

“Outfall
B

12.5%
treated
Outfall

B

25%
treated
Outfall

B

50%
treated
Outfall

B

100%
treated
Outfall

B

alive/exposed 40/40 40/40 39/40 40/40 40/40 40/40 40/40

% Survival 100 100 98 100 100 100 100

Diss.O, max. 6,9 6J L2 Li
min. 6.0 5.9 6.4 6.5 6.5 6.4 6.4

pHj^egia 8.02 8.16 7,68
after 24h 8.05 7.71 7.53

Conduct, /imho 727 270 im
max./min. 668 248 1733

Temp.rC) max. 21.6 21A 21.6 21.6 21A 21.6 21.6
min. 20.8 20.8 20.8 20.8 20.8 20.8 20.8

Statistical Analysis: response levels recorded as % pH treated Outfall B

- 96h LC50 = ND; cannot be calculated without <50% survival in any of the exposures
- NOEC (Dunnett’s Method) = 100%

Brohm Mining Corporation
Outfall A + B bioassays 8

Chadwick & Associates, Inc.
27 August 1993



WET CHEMISTRY RESULTS ON SAMPLES RECEIVED 12 AUGUST 1993

Samples were taken on 11 August 1993;

Measurement Recon.
HjO

BB Creek 
Rev. H,0 Outfall A

Untreated 
Outfall B

pH treated 
Outfall B*

Analysis Temperature (BC) 24 16.0 18.0 16.0 18

Total Hardness 
(mgCaCOj/L)

202 110 362 4100 ND°

PH 8.02 8.16 8.02 3.23 7.65

Alkalinity (mgCaC03/L) 132 112 218 NA° 74

Conductivity (/tmho) 707 215 1136 1501 1635

Dissolved Oxygen 
(mg02/L)

6.5 8.8 4.5 8.1 7.5

Ammonia (mg NHj-N/L ND 0.06 0.03 0.16 0.18

Unionized Ammonia 
(mg NH,*)

0 0 0 0.02 0.02

Total Residual Chlorine 
(mg/L)

ND 0.04 ND ND ND

The pH was artificially raised with IN NaOH to achieve a pH of 7 to 8 for use as pH 
treated Outfall B.
This is only an estimation since, as before, the ability to measure hardness was impaired 
by an unknown interference that did not allow the endpoint of the titration method to 
become clear.
To determine alkalinity, the pH of the sample must be >4.5.

Brohm Mining Corporation
Outfall A + B bioassays 9

Chadwick & Associates, Inc.
27 August 1993



SUMMARY RESULTS OF NaCI REFERENCE TEST ON CERIODAPHNIA DUBIA

Test date: 14 to 16 August 1993

g NaCl/L control 1.0 1.5 2.0 2.5 3.0

# alive/# exp. 20/20 20/20 17/20 16/20 12/20 1/20

% survival 100 100 85 80 60 5

LC50 (Probit Analysis) = 2.35g NaCl/L (95% Cl, 2.15 to 2.58)

Note: This is within our accepted performance range (1.6 to 3.2) determined by 12 
previous reference tests performed.

SUMMARY RESULTS OF NaCI REFERENCE TEST ON FATHEAD MINNOW LARVAE

Test date: 12 to 16 August 1993

g NaCl/L control 6.0 7.0 7.5 8.0 9.0

# alive/# exp. 20/20 20/20 18/20 15/20 11/20 0/20

% survival 100 100 90 75 55 0

96h LC50 (Probit Analysis) = 7.90g NaCl/L (95% Cl, 7.69 to 8.15)

Note: This is within our accepted performance range (7.2 to 8.6) determined by 12 
previous reference tests performed.

Brohm Mining Corporation
Outfall A + B bioassays 10

Chadwick & Associates, Inc.
27 August 1993
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Organisms. 4th Edition. U.S. Environmental Protection Agency, Environmental Monitoring and 
Support Laboratory, Cincinnati, Ohio. EPA/600/4-90/027.



BSOHH KIBIRG CORPORATIOR 
GILT EDGE EIRE

CORDUCT- SOLIDS SOLIDS ALIALIRITY CARBOHATE CYOIDE CYARIDE 'CYARIDE RITROGER RITROGER RITROGER
LOCATIOR DATE TIRE IVITY HARD1ESS PH DISSOLVE SDSPERD TURBIDITY BICARBORATE CBLORIDE TOTAL RAD : FREE FLUORIDE AHRORIA HITRATE RITRITE SULFATE

OUTFALL A 08/02/93 16:55 AR 426 7.25 <10.0 <.010 <.010 <.050 1.96 <.050 553
OUTFALL A 08/09/93 10i40 AR 7.31 <10.0 <.010 <.010 i <.050 1.65 <.050
OUTFALL A 08/16/93 lOsSS AH 7.26 <10.0 <.010 <.010 <.050 1.27 <.050
OUTFALL A 08/23/93 01:50 PR 7.18 <10.0 <.010 <.010 <.050 2.42 <.050
OUTFALL A 08/30/93 7.24 <10.0 <.010 <.010 <.050 1.61 <.050

OUTFALL B 08/02/93 02:25 PH 539 3.21 <10.0 <.010 <.010 0.181 1.23 <.050 803
OUTFALL B 08/09/93 11:35 AH 3.16 <10.0 0.206 1.25 <.050
OUTFALL B 08/16/93 11:40 AH 3.16 10 0.224 1.14 <.050
OUTFALL B 08/23/93 11:35 AH 3.05 <10.0 0.238 1.17 <.050
OUTFALL B 08/30/93

BROBH SIRING CORPO
3.21 <10.0 1 0.285 1.08

i
<.050

GILT EDGE HIRE
ALOHIBUK ARTIHOBY ARSEBIC BARIUH BERYLLIUH BOROB

f
!f CADHIUH CALCIUK CHROHIUH COBALT

LOCATION DATE TIHE DISS. TOTAL DISS. TOTAL DISS. TOTAL DISS.. TOTAL DISS. TOTAL DISS. TOTAL , DISS. TOTAL DISS. TOTAL DISS. TOTAL DISS. TOTAL

OUTFALL A. 08/02/93 10:55 AH 0.546 0.036 0.002 129
OUTFALL A 08/09/93 10:40 AH 0.288 0.002
OUTFALL A 08/16/93 10:55 AH 0.087 0.003
OUTFALL A 08/23/93 01:50 PH <.050 i 0.003
OUTFALL A 08/30/93 0.055 4 O.001

f

OUTFALL B 08/02/93 02:25 PH 31.3 0.152 1 0.037 140
OUTFALL B 08/09/93 11:35 AH 29.3 0.03 ■
OUTFALL B 08/16/93 11:40 AH 32 ! 0.031
OUTFALL B 08/23/93 11:35 AH 33.8 f 0.028
OUTFALL B 08/30/93

BROBH KIBIBG CORPO
27.4 < 0.029

GILT EDGE HIRE
COPPER GOLD IROR LEAD LITHIUK HAGRESIUK KABGANESE HERCURY HOLYBDERUK RICEEL

LOCATION DATE TIHE DISS. TOTAL DISS. TOTAL DISS. TOTAL DISS. TOTAL DISS. TOTAL DISS. TOTAL : DISS. TOTAL DISS. TOTAL DISS. TOTAL DISS. TOTAL

OUTFALL A 08/02/93 10:55 AH 0.026 <.050 <.001 25.2 <.050 <.0002
OUTFALL A 08/09/93 10:40 AH 0.02 0.087
OUTFALL A 08/16/93 10:55 AH 0.022 <.050
OUTFALL A 08/23/93 01:50 PH 0.023 <.050
OUTFALL A 08/30/93 0.024 <.050

OUTFALL B 08/02/93 02:25 PH 5.15 32.3 0.001 46 8.77 <.0002
OUTFALL B 08/09/93 11:35 AH 4.43 32.6
OUTFALL B 08/16/93 11:40 AH 4.32 25.9
OUTFALL B 08/23/93 11:35 AH 4.04 21.9
OUTFALL B 08/30/93

BROBH HIRIRG CORPO
2.96 21.9 l

GILT EDGE HIRE
POTASSIUH SELERIUH SILICON SILVER SODIUK STRORTIUH VARADIUK ZIHC

LOCATIOR DATE TIKE DISS. TOTAL DISS. TOTAL DISS. TOTAL DISS. TOTAL DISS. TOTAL DISS. TOTAL DISS. TOTAL DISS. TOTAL ARIOR CATIOR tBALARCE LAB RUBBER

OUTFALL A 08/02/93 10:55 AH <.005 0.005 1 <.050 19930804102
OUTFALL A 08/09/93 10:40 AH 0.296 19930810102
OUTFALL A 08/16/93 10:55 AH <.050 19930817111
OUTFALL A 08/23/93 01:50 PH <.050 19930825109
OUTFALL A 08/30/93 <.050 19930831106

OUTFALL B 08/02/93 02:25 PH <.005 0.002 0.855 19930804103
OUTFALL B 08/09/93 11:35 AH 1.81 19930810103
OUTFALL B 08/16/93 11:40 AH 1.16 19930817112
OUTFALL B 08/23/93 11:35 AH 1.67 r 19930825110 -
OUTFALL B 08/30/93 1.56 19930831107



SROHM

MliMING
CORP,

October 19, 1993

Melanie Pallman 
NPDES Branch 
Management Division 
U.S.E.P.A.
999 18th St., Suite 500 
Denver, CO 80202-2466

Dear Melanie:

Enclosed are the monitoring results from September 1993 requested in the 
order "Docket No. CWA-V111-93-04-C."

If you have any further questions, please don't hesitate to call.

Sincerely,

BROHM MINING CORP.

Stan Michals 
Environmental Technician

SM:sm

cc: Tim Tollefsrud, SD DENR
Dale Cockrell, Truhe Layv Offices 
Rod MacLeod, BMC 
Lance Hubbard, BMC —^

Dale Shay, BMC
Samuel H. Sage, Atlantic States Legal Foundation'-^ 

Deb Rogers Miller, Tl{^/

envi\epa9.sm

South Dakota Office: P.O. Box 485, Deadwood, South Dakota 57732 
Telephone: (605) 578-2107 Telecopier: (605) 5?X-1709

Brohm Mining Corp. is a wholly owned affiliate of Mirrven Gold Corporation



BROHM MINING CORPORATION
MONITORING RESULTS FROM SEPTEMBER 1993
DOCKET NO. CWA-VIII-93-04-C"

FLOW FIELD OIL/
OUTFALL "A" GPD pH GREASE

9-07-93 7776 7 .23 NON-VISIBLE
9-13-93 6048 7.14 NON-VISIBLE
9-20-93 11520 7 NON-VISIBLE
9-27-93 8640 6.97 NON-VISIBLE

OUTFALL "8"
9-03-93 23040 3.2 NON-VISIBLE
9-07-93 21024 3.18 NON-VISIBLE
9-10-93 21600 2.93 NON-VISIBLE
9-13-93 18720 3.11 NON-VISIBLE
9-17-93 21600 2.92 NON-VISIBLE
9-20-93 14400 3 .05 NON-VISIBLE
9-24-93 17280 2.96 NON-VISIBLE
9-27-93 14400 3.12 NON-VISIBLE
9-30-93 10080 2.35 NON-VISIBLE



ENERGY
LABORATORIES

ENERGY LABORATORIES, INC.
P.O. BOX 3258 • CASPER. WY 82602 • PHONE 1307) 235-0515
254 N£>RTH CENTER. SUITE 100 • CASPER. WY 82601 • FAX (3071 234-1639

WATER ANALYSIS REPORT - BROHM MINING

SAMPLE I.D.: Outfall A Outfall B

Sample Date: 09-07-93 09-07-93
Report Date: 09-22-93 09-22-93
Sample Number: 93-40781 93-40782

RADIOMETRIC pCi/1: Det.Limit

Gross Alpha <1.0 23.4 1.0
Gross Alpha Prec. +/- 2.1

Report Approved By

sv 834078X.bm

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICES



BROHK MINING CORPORATION
, MONITORING RESULTS FROM SEPTEMBER 1993
DOCKET NO. CMA-VIII-93-04-C*

LOCATION
CONDUCT-

DATE TIME IVITY HARDNESS PH
SOLIDS SOLIDS 

DISSOLVE SUSPEND
ALKALINITY CARBONATE CYANIDE

TURBIDITY BICARBONATE CHLORIDE TOTAL
CYANIDE

WAD
CYANIDE

FREE
NITR06EN NITROGEN NITROGEN 

FLUORIDE AMMONIA NITRATE NITRITE SULFATE

OUTFALL A 09/07/93 10=55 AM 348 7.3 <10.0 (.010 (.010 , (.050 1.39 (.050 337
OUTFALL A 09/13/93 10=15 AM 7.22 <10.0 (.010 (.010 < (.050 1.26 (.050
OUTFALL A 09/20/93 10:45 AM 7.17 <10.0 <.010 <.010 ; <.050 4.82 <.050
OUTFALL A 09/27/93 10:40 AM 7.25 <10.0 (.010 <.010 (.050 5.8 (.050

OUTFALL 8 09/07/93 12:05 PM 555 3.12 <10.0 (.010 (.010 0.377 1 (.050 908
OUTFALL B 09/13/93 11:55 AM 3.21 (10.0 0.36 1 (.050
OUTFALL B 09/20/93 02=10 PM 3.06 15 V 0.39 0.953 <.050
OUTFALL B 09/27/93 11:50 AM 3.14 <10.0 0.425 1.04 (.050
BROHM MINING CORPORATION 
MONITORING RESULTS FROM SEPTEMBER 
DOCKET NO. CMA-VIII-93-04-C*

ALUMINUM ANTIMONY ARSENIC BARIUM BERYLLIUM BORON CADMIUM CALCIUM CHROMIUM COBALT
LOCATION DATE TIME DISS. TOTAL DISS. TOTAL DISS. TOTAL OISS. TOTAL DISS. TOTAL DISS. TOTAL DISS. TOTAL DISS. TOTAL DISS. TOTAL DISS. TOTAL

OUTFALL A 09/07/93 10=55 AM 0.106 0.001 , 0.002
OUTFALL A 09/13/93 10:15 AM 0.052 0.002
OUTFALL A 09/20/93 10:45 AM 0.086 0.002
OUTFALL A 09/27/93 10:40 AM (.050 0.002

OUTFALL B 09/07/93 12:05 PM 33.5 0.048 0.018
OUTFALL B 09/13/93 11:55 AH 40.3 0.025
OUTFALL 8 09/20/93 02=10 PM 39.1 0.033
OUTFALL 6 09/27/93 11:50 AM 38.9 0.027
BROHM MINING CORPORATION
MONITORING RESULTS FROM SEPTEMBER 
DOCKET NO. CWA-VIII-93-04-C'

COPPER GOLD IRON LEAD LITHIUM MAGNESIUM MANGANESE MERCURY MOLYBDENUM NICKEL
LOCATION DATE TIME DISS. TOTAL DISS. TOTAL DISS. TOTAL DISS. TOTAL DISS. TOTAL DISS. TOTAL DISS. TOTAL DISS. TOTAL DISS. TOTAL DISS. TOTAL

OUTFALL A 09/07/93 10:55 AM 0.011 0.054 (.001 f (.050 (.0002
OUTFALL A 09/13/93 10:15 AH 0.058 0.193

i

OUTFALL A 09/20/93 10:45 AM 0.026 0.063
1

|
OUTFALL A 09/27/93 10:40 AM 0.023 (.050 l

OUTFALL 6 09/07/93 12=05 PM 3.2 26.4 (.001 9.36 <.0002
OUTFALL B 09/13/93 11:55 AM 2.92 17.9 •i

OUTFALL B 09/20/93 02:10 PM 3.07. 19.5
OUTFALL B 09/27/93 11:50 AM 3.46 26.1
8R0HM MINING CORPORATION
MONITORING RESULTS FROM SEPTEMBER 
DOCKET NO. CWA-VIII-93-04-C*

POTASSIUM SELENIUN SILICON SILVER SODIUM STRONTIUM VANADIUM ZINC
LOCATION DATE TIME DISS. TOTAL DISS. TOTAL DISS. TOTAL DISS. TOTAL DISS. TOTAL DISS. TOTAL DISS. TOTAL DISS. TOTAL ANION CATION ^BALANCE LA8 NUMBER

OUTFALL A 09/07/93 10:55 AM <.005 0.002 0.105 19930908104
OUTFALL A 09/13/93 10:15 AH 0.1 19930914104
OUTFALL A 09/20/93 10=45 AM 0.064 19930921104
OUTFALL A 09/27/93 10:40 AM 0.064 19930929101

OUTFALL 8 09/07/93 12=05 PM (.005 (.001 2.17 19930908105
OUTFALL B 09/13/93 11=55 AM 2.07 19930914105
OUTFALL 6 09/20/93 02:10 PM 2.35 19930921105
OUTFALL 6 09/27/93 11:50 AM 2.26 19930929102



BROH&V!
MINMSIQ 

CORP."

November 17, 1993

Melanie Pallman 
NPDES Branch 
Management Division 
U.S.E.P.A.
999 18th St., Suite 500 
Denver, CO 80202-2466

Dear Melanie:

Enclosed are the monitoring results from October 1993 requested in the order 
"Docket No. CWA-V111-93-36-C.”

If you have any further questions, please don't hesitate to call.

Sincerely,

BROHM MINING CORP.

J±zr7k}UU>

Stan Michals 
Environmental Technician

SM:sm

cc: Tim Tollefsrud SDDENR
Dale Cockrell, Truhe Law Offices 
Rod MacLeod, BMC 
Lance Hubbard, BMC 
Dale Shay, BMC
Samuel H. Sage, Atlantic States Legal Foundation 
Deb Rogers Miller, TIP

ENVI\EPA10.SM

Soulii Dakota Office: RO. Box 4X5, Dcadwood, South Dakota 57732 
Telephone: (605) 578-2107 Telecopier: (605) 578-1709

Brohm Mining Cep is a wnoily owned affiliate ot Minven Gold Corporation



8R0HN MININS CORPORATION
HONITORIN6 RESULTS FROM OCTOBER 1993
OOCKET NO. CUA-VIII-93-36-C

001 002
FLOW FIELD FIELD OIL/ FLOW

DATE GPD PH Teap. C GREASE DATE 6PD
1 252000 7.12 6.5 NON-VISIBLE 1 7200
2 264960 2
3 247680 3
4 228960 7.24 NON-VISIBLE 4 5904
5 207360 5
6 208800 6
7 243360 7
8 286560 8
9 275040 9

10 246240 10
11 277920 6.26 2.9 NON-VISIBLE 11 7056
12 253440 12
13 252000 13
14 236160 14
15 468000 15
16 622080 16
17 375840 17
18 329760 6.32 NON-VISIBLE 18 23040
19 390240 19
20 328320 20
21 351360 21
22 336960 22
23 298080 23
24 303840 24
25 302400 6.24 3.3 NON-VISIBLE 25 11520
26 319680 26
27 322560 27
28 358560 28
29 303840 29
30 316800 30
31 308160 31

STRAWBERRY CREEK SEEP
FIELD FIELD OIL/ FLOW FIELD FIELD 

pH Teap. C 6REASE 6P0 pH Teap. C
7.7 8.6 N0N-VISI6LE NO DISCHAR6E

7.78 NON-VISIBLE

7.8 6.7 NON-VISIBLE

7.74 NON-VISIBLE

OIL/
GREASE

7.55 5.1 NON-VISIBLE



TEST CONDITIONS: CERIODAPHNIA DUBIA ACUTE TOXICITY TEST

Method: EPA Region VIII 1992 NPDES WET Control Program

Test Duration: 48 hours

Sample Collection procedure: grab

Sample collection dates: 25 October 1993

Dilution water: Bear Butte Creek receiving water; a separate reconstituted water control was also run

Aye of organisms at start: <24hold

Feeding: none

End Point: mortality

Start date: 26 October 1993

End date: 28 October 1993

Type of exposure chamber: 50ml disposable plastic cups

Volume of exposure chamber: 25 ml

Number of Animals exposed/chamber: 5

Number of replicates/treatment: 4

Test temperature: 20°C ± 2

Standard toxicant used: NaCl

Brohm Mining Corporation
Compliance point bioassays 1

Chadwick A Associates, Inc.
2 November 1993



SUMMARY RESULTS OF CERIODAPHNIA ACUTE TOXICITY TEST: 001

TEST: Acute 48h with Ceriodaphnia dubia OPERATORS: DD, CB

Start: 26 Oct. 1993 at 1245 
End: 28 Oct. 1993 at 1315 
Test substance: Compliance point 001 
Client/Proiect: Brohm Mining Corporation

=============

Treatment
Recon.

H20
Control

Receive.
HjO

Control
6.25%

001
12.5%

001
25%
001

50%
001

100%
001

alive/exposed 20/20 20/20 1/20 0/20 0/20 0/20 0/20

% Survival 100 100 5 0 0 0 0

Piss.Q? max,
min.

LQ
6.6

L5
6.9

1A
7.1 7.5 7.3 7.2 7.3

nH initial 
after 24h

8.17
8.42

7,88
8.25

6J2
7.60

Conduct »S 
max. /min.

m
746

213
315 596

Temp.°C max, 
min.

20.5
20.3

20.5
20.3

20.5
20.3

20.5
20.3

20.5
20.3

20.5
20.3

20.5
20.3

Statistical Analysis: response levels recorded as compliance point 001

- 48h LC50 (graphical method) = 2.85% (95% Cl, NA with graphical method)
- NOEC (Dunnett’s Procedure) = <6.25%

Brohm Mining Corporation
Compliance point bioassays 2

Chadwick &. Associates, Inc.
2 November 1993



SUMMARY RESULTS OF CERJODAPHNIA ACUTE TOXICITY TEST: 002

TEST: Acute 48h with Ceriodaphnia dubia OPERATORS: DD, CB

Start: 26 Oct. 1993 at 1230 
End: 28 Oct. 1993 at 1300 
Test substance: Compliance point 002 
Client/Proiect: Brohm Mining Corporation

Test results:

I Treatment Recon.
H20

Control

Receive.
HjO

Control
6.25%

002
12.5%

002
25%
002

50%
002

100%
002

alive/exposed 20/20 20/20 20/20 20/20 20/20 20/20 20/20

% Survival 100 100 100 100 100 100 100

Diss.O-. max. LQ 11 1A 1A 11 11 1A
min. 6.6 6.8 6.8 6.9 6.9 6.7 6.9

pH initial 8.17 7,88 UA
after 24h 8.42 8.28 8.38

Conduct uS m 222 1727 I
max./min. 746 285 1689 |

Temp.°C max. 201 20.5 20.5 20.5 20.5 20.5 20.5 |
min. 20.3 20.3 20.3 20.3 20.3 20.3 20.3 I

Statistical Analysis: response levels recorded as compliance point 002

- 48h LC50 = ND; cannot be calculated without < 50% survival in any of the exposures
- NOEC (Dunnett’s Procedure) = 100%

Brohm Mining Corporation
Compliance point bioassays 3

Chadwick & Associates, Inc.
2 November 1993



TEST CONDITIONS: PIMEPHALES PROMELAS ACUTE TOXICITY TESTS

Method: EPA Region VIII 1992 NPDES WET Control Program

Test Duration: 96 hours

Sample Collection procedure: grab

Sample collection dates: 25 October 1993

Dilution water: Bear Butte Creek receiving water; a separate reconstituted water control was also run 

Age of organisms at start: <7 days old

Feeding: 0.1 mL Anemia nauplii prior to test initiation and prior to the 48h renewal

End Point(s): mortality

Start date and time: 26 October 1993

End date and time: 30 October 1993

Type of exposure chamber: 400 ml glass beakers

Volume of exposure solution: 300 ml

Number of Animals exposed/chamber: 10

Number of replicates/treatment: 4

Test temperature: 20°C ±2

Standard toxicant used: NaCl

Aeration: none

Brohm Mining Corporation
Compliance point bioassays 4

Chadwick &. Associates, Inc.
2 November 1993



SUMMARY RESULTS OF PIMEPHALES PROMEIAS 96h ACUTE TOXICITY TEST: 001

TEST: Acute 96h with fathead minnow larvae OPERATORS: DD, CB

Start: 26 Oct. 1993 at 1130 
End: 30 Oct. 1993 at 1045 
Test substance: Compliance point 001 
Client/Project: Brohm Mining Corporation

Test results:

| Treatment
Recon.

HjO
Control

Receive
H20

Control
6.25%

001
12.5%

001
25%
001

50%
001

100%
001

| alive/exposed 40/40 39/40 37/40 36/40 26/40 10/40 0/40

% Survival 100 98 93 90 65 25 0

Diss.O, max. m Lfl Li 12
min. 6.5 6.1 5.7 5.6 5.9 6.9 7.4

pH begin 8.17 7.88 6.13
| after 24h 8.15 7.93 7.21

1 Conduct, /imho 764 212
1 max. /min. 712 278 595

1 Temp.(°C) max. 20.5 20.5 20.5 20.5 20.5 20.5 20,5
| min. 20.1 20.1 20.1 20.1 20.1 20.1 20.1

Statistical Analysis: response levels recorded as % compliance point 001

- 96h LC50 = 32.99% (95% Cl, 27.03 - 38.83)
- NOEC (Dunnett’s Method) = 12.5%

Brohm Mining Corporation
Compliance point bioassays

Chadwick A. Associates, Inc.
2 November 19935



SUMMARY RESULTS OF PIMEPHALES PROMELAS 96h ACUTE TOXICITY TEST: 002

TEST: Acute 96h with fathead minnow larvae OPERATORS: DD, CB

StaQ: 26 Oct. 1993 at 1100 
Eol: 30 Oct. 1993 at 1010 
Test substance: Compliance point 002 
Qient/Proiect: Brohm Mining Corporation

Test results:

Treatment
Recon.

HjO
Control

Receive
HjO

Control
6.25%

002
12.5%
002

25%
002

50%
002

100%
002

alive/exposed 40/40 40/40 40/40 40/40 39/40 40/40 40/40

% Survival 100 100 100 100 98 100 100

Diss.O, max. fill fii2 LA LA Li L2
min. 6.5 6.1 5.7 5.6 5.9 6.9 7.4

pH begin 8.17 7.88 7.74
after 24h 8.15 7.92 8.04

Conduct, jimho 764 22fi 1285
max./min. 712 268 1709

Temp.ra max. 2SL1 20.5 2Aifi 20.5 20.5 20.5 20.5
min. 20.1 20.1 20.1 20.1 20.1 20.1 20.1

Statistical Analysis: response levels recorded as % compliance point 002

- 96h LC50 = ND; cannot be calculated without <50% survival in any of the exposures
- NOEC (Dunnett’s Method) = 100%

Brohm Mining Corporation
Compliance point bioassays 6

Chadwick & Associates, Inc.
2 November 1993



WET CHEMISTRY RESULTS ON SAMPLES RECEIVED 31 JULY 1993

Samples were taken on 23 October 1993:

Measurement Recon.
HjO

BB Creek 
Rev. H20

Comp, 
point 001

Comp, 
point 002

Analysis Temperature (°C) 23.0 17.5 16.0 15.0

Total Hardness 
(mgCaCOj/L)

204 120 260 572

pH 8.17 7.88 6.13 7.74

Alkalinity (mgCaCO,/L) 132 84 493 156

Conductivity (/imho) 649 301 493 1506

| Dissolved Oxygen
I (mgOj/L)

6.5 8.6 8.8 8.7

Ammonia (mg NH3-N/L ND ND ND ND

Unionized Ammonia 
(mg NH,+)

0 0 0 0

Total Residual Chlorine 
(mg/L)

ND ND 0.02 ND

Brohm Mining Corporation
Compliance point bioassays 7

Chadwick A Associates, Inc.
2 November 1993



SUMMARY RESULTS OF NaCI REFERENCE TEST ON CERIODAPHNIA DUBIA

Test date: 19 to 21 October 1993

g NaCl/L control 1.0 1.5 2.0 2.5 3.0

# alive/# exp. 19/20 20/20 20/20 13/20 3/20 0/20

% survival 95 100 100 65 15 0

LC50 (Probit Analysis) = 2.14g NaCl/L (95% Cl, 1.97 to 2.27)

Note: Ibis is within our accepted performance range (1.8 to 3.1) determined by 12 
previous reference tests performed.

SUMMARY RESULTS OF NaCI REFERENCE TEST ON FATHEAD MINNOW LARVAE

Test date: 26 to 30 October 1993

g NaCl/L control 6.0 7.0 7.5 8.0 9.0

# alive/# exp. 20/20 20/20 17/20 13/20 6/20 1/20

% survival 100 100 85 65 30 5

96h LC50 (Probit Analysis) = 7.71g NaCl/L (95% Cl, 7.48 to 7.95)

Note: This is within our accepted performance range (7.6 to 8.4) determined by 12 
previous reference tests performed.

Brohm Mining Corporation
Compliance point bioassays 8

Chadwick & Associates, Inc.
2 November 1993



MID-CONTINENT
TESTING LABORATORIES, INC.

high TECHNOLOGY OIL ANALYSIS 
AND ENVIRONMENTAL TESTING

2381 S. Plaza Dr. • PO. Box 3388 • Rapid City. SD 57709 
(605)348-0111

-----------------------------------------------------------------------------------------------

STAN MICHALS 
BROW MINING CXXtP.
P.O. BOK 485 
DEADNOGD, SD 57732

v__________________ _____________________________________________/

SAMPLE NAME*. SN-35 
DESCRITPICN:
SAMPLE DATE: 10/27/93 
SAMPLE TIME: 03:00 FM 
SAMPLED BY:

ACCOUNT NUMBER: W1000
LAB NUMBER: 19931028201 

DATE RECEIVED: 10/28/93 
TIME RECEIVED: 07:25 AM 

REPOST DATE: 10/29/93

PHYSICAL PROPERTIES VALUE METALS mg/l DISSOLVED TOTAL

Conductivity, imhos/cm 1780. Aluminum .124 .193
Hardness 628. Antimony •

PH 7.75 Arsenic <.001 <.001
Solids, Dissolved, ng/1 923. Bariim •
Solids, Suspended, mg/\ <10.0 Beryl1iim • •
Turbidity, NTTJ • Boron

Cadaiim
Calcium

•
.002

198.

•

.003
•

INORGANIC & NCMIETALLIC VALUE Chrcmiim • •
Cobalt • •

Alkalinity 168. Copper .013 .016
Bicarbonate 205. Gold • •

Carbonate, mg/l 0.00 Iron <.050 <.050
Chloride, mg/1 19.5 Lead
Qranide, Total, mg/1 <.010 Lithium •
Cyanide, WAD, mg/l • Magnesiim 32.5
Qranide, Free, mg/1 • Manganese <.050 <.050
Fluoride, ng/1 • Mercury • •
Nitrogen, Aomonia, ng/1 • Molybdenum • •
Nitrogen, Nitrate, mg/l .933 Nickel •

Nitrogen, Nitrite, mg/l • Potassiim 4.15 •
Sulfate, mg/l 741. Selenitm

Silicon
Silver

•

•

' •

•

•

•

QUALITY CONTROL VALUE Sod iim 170.
—— Strontiim • •
Major Anion Sim, meq/L 19.39 Vanadium •
Major Cation Sum, meq/L 
Anion-Cation Balance, %

SPECIAL TESTS

20.05
1.68

VALUE

Zinc .079 .080

ACIDITY <10.0 APPROVED BY:

DATE: ^------ /Q^7« ?

t_____________________



8R0HH HINIM6 CORPORATION
HONITORINS RESULTS FROM OCTOBER 1993
DOCKET NO. CHA-VIII-93-36-C1 CONDUCT-

LOCATION OATE TINE IVITY HARDNESS PH
SOLIDS SOLIDS

SETTABLE SUSPEND TUR8I0ITY
ALKALINITY CARBONATE

BICARBONATE CHLORIDE
CYANIDE

TOTAL
CYANIDE

HAD
CYANIDE

FREE
N1TR06EN NITROGEN NITROGEN 

FLUORIDE AHHONIA NITRATE NITRITE SULFATE

001 10/01/93 201 7.13 19 (.010 <.010 < .050 0.08 <.050
001 10/04/93 201 7.27 11 ' • ;
001 10/11/93 11:00 AH 196 7.21 20 ........ <.010 <.010 <,050 0.1 (.050 - - - - - - - - - -  - - - -. . . . . . . . . - - - - -  -. . . . . . - .. i ! !
001 10/18/93 11:40 AH 245 6.3 45 ) - <
001 10/25/93 11:15 AH 252 6.04 40 (.010 (.010 (.050 0.265 (.050 b!

lei

002 10/01/93 539 7.9 <10.0 (.010 <.010 (.050 4.29 (.050 I r J !
) _

002 10/04/93 505 7.88 <10.0 _
002 10/11/93 09:55 AH 452 7.86 (.500 (.010 <.010 <.050 2.69 <.050 .......... ..........................-..................................
002 10/18/93 10:25 AH 723 7.65 <.500 ; ■
002 10/25/93 09:50 AH 601 7.75 <10.0 (.010 (.010 (.050 6.31 (.050
8R0HM MINING CORPORATION

. _________ ---- ------ ... . - ------- --------------------- --- ------------------------------
MONITORING RESULTS FROM OCTOBER 19
OOCKET NO. CHA-VIII-93-36-C' ALUMINUM ANTINONY ARSENIC BARIUM BERYLLIUH BORON CADHIUH CALCIUH CHROHIUH COBALT

LOCATION OATE TINE OISS. TOTAL OISS. TOTAL OISS. TOTAL OISS. TOTAL OISS. TOTAL OISS. TOTAL OISS. TOTAL OISS. TOTAL OISS- TOTAL OISS, TOTAL ----------

001 10/01/93 3.3 0.002 0.002 0.006 57.3 0.001
001 10/04/93 2.43 0.007- 58 ...
001 10/11/93 11:00 AH 1.92 0.007 56.4
001 10/18/93 11:40 AH 7.32 0.009 71.8
001 10/25/93 11:15 AH 7.73 0.011 72.3 -

002 10/01/93 (.050 0.002 (.001 0.002 169 0.002
002 10/04/93 0.079 , 0.002 158
002 10/11/93 09:55 AH <.050 0.002 143
002 10/18/93 10:25 AH
002 10/25/93 09:50 AH
8R0HH MINING CORPORATION
MONITORING RESULTS FRON OCTOBER 19 
OOCKET NO. CNA-VIII-93-36-C* 

LOCATION DATE TIHE

(.050
<.050

COPPER
OISS. TOTAL

GOLD
DISS. TOTAL

IRON
DISS. TOTAL

LEAD
DISS. TOTAL

LITHIUH
OISS. TOTAL

HAGNESIUH 
OISS. TOTAL

0.002
0.002

HANGANESE
DISS. TOTAL

227
191

HERCURY
DISS. TOTAL

MOLYBDENUM 
OISS. TOTAL

NICKEL
DISS. TOTAL

001 10/01/93 0.776 1.04 (.001 14 0.863 <.0002 0.019
001 10/04/93 0.714 ' (.001 13.7
001 10/11/93 11:00 AH 0.665 (.001 13.4
001 10/18/93 11:40 AH 1.26 0.001 15.9
001 10/25/93 11=15 AH 1.53 : <.ooi 17.4

002 10/01/93 0.028 (.050 > (.001 28.3 (.050 (.0002 0.002
002 10/04/93 0.044 (.001 26.8
002 10/11/93 09:55 AH 0.022 (.001 23.1
002 10/18/93 10=25 AN 0,05 0.001 37.9
002 10/25/93 09=50 AH 0.025 (.001 30.2
8R0HN MININS CORPORATION
MONITORING RESULTS FROH OCTOBER 19
DOCKET NO. CUA-VIII-93-36-C* POTASSIUH SELENIUH SILICON SILVER SODIUH STRONTIUH VANADIUH ZINC

LOCATION DATE TIHE OISS. TOTAL DISS. TOTAL OISS. TOTAL OISS. TOTAL OISS. TOTAL OISS. TOTAL OISS. TOTAL DISS. TOTAL ANION CATION BALANCE LAB NUHBER

001 10/01/93 (.005 (.001 0.354 19931005102
001 10/04/93 0.318 19931005103
001 10/11/93 11=00 AN 0.406 19931013202
001 10/18/93 11=40 AH 0.587 19931020108
001 10/25/93 11=15 AH 0.533 19931102101

002 10/01/93 (.005 0.001 0.103 19931005104
002 10/04/93 0.076 19931005105
002 10/11/93 09=55 AH -- ■ ----------------- _ 0.078 .......................— — — 19931013203—
002 10/18/93 10=25 AH 0.091 19931020109
002 10/25/93 09=50 AH 0.089 19931102103



BROHM 
M9NINQ 
CORP

December 22, 1993

Melanie Pallman 
NPDES Branch 
Management Division 
U.S.E.P.A.
999 18th St., Suite 500 
Denver, CO 80202-2466

Dear Melanie:

Enclosed are the monitoring results from November 1993 required in the EPA 
Administrative Order on Consent Docket No. CWA-V111-93-36-C. Also, pursuant to 
paragraph #21 of the above referenced order, monitoring data from 001 and 002 will 
be submitted on the Discharge Monitoring Report NPDES Permit No. SD0026891.

If you have any further questions, please don't hesitate to call.

Sincerely,

BROHM MINING CORP.

Stan Michals 
Environmental Technician

SM:sm

cc: Tim Tollefsrud SDDENR
Dale Cockrell, Truhe Law Offices 
Rod MacLeod, BMC 
Lance Hubbard, BMC
Dale Shay, BMC /
Samuel H. Sage, Atlantic States Legal Foundation 
Deb Rogers Miller, TIP

EPA11 SM

South Dakota Office: P.O. Box 485, Dcadwood,.South Dakota 57732 
Telephone: (605) 578-2107 Telecopier: (605) 578-1709

Bfohfn Mining Corp. is a wholly owned affiliate of Ml Minven Gold Corporation



BROHN MINING CORPORATION 
MONITORING RESULTS FROM SEPTEMBER 1993 
DOCKET NO. CUA-VIII-93-36-C*

SITE -->

PH
SEEP

Fid. Teip! 6PM

v i ! NO DISCHARGE -- "
2 ! NO DISCHARGE —
3 ! NO DISCHARGE — —
4 ! NO DISCHARGE — —
5 ! NO DISCHARGE — —
6 ! NO DISCHARGE — —
7 ! NO DISCHARGE --
8 ! NO DISCHARGE — —
9 ! NO DISCHARGE — —

io ! NO DISCHARGE -- —
u ! NO DISCHARGE -- --
12 ! NO DISCHARGE — —
13 ! NO DISCHARGE -- —
14 ! NO DISCHARGE —
15 ! NO DISCHARGE -- —
16 ! NO DISCHARGE — —
17 ! NO DISCHARGE — --
18 ! 2.71 NO READING
19 ! NO READING NO READING
20 ! 2.70 .2 260
21 ! 2.74 190
22] 2.70 2.4 95
23 ! 2.72 83
24 ! 2.70 FROZEN
25 ! 2.80 FROZEN
26 ! 2.60 FROZEN
27 ! 2.60 FROZEN
28"! 2.80 FROZEN
29 !
30

2.80
2.80

EST. 7 
EST. 7



BROHN MINING CORPORATION 
M0NIT0RIN6 RESULTS FROM SEPTEMBER 1993 
DOCKET NO. CWA-VIII-93-36-C'

CONDUCT- SOLIDS SOLIDS ALKALINITY CARBONATE CYANIDE CYANIDE CYANIDE NITROGEN NITROGEN NITROGEN
LOCATION DATE TINE IVITY HARONESS PH SETTA8LE SUSPEND TURBIDITY BICARBONATE CHLORIDE TOTAL WAO FREE FLUORIDE AMMONIA NITRATE NITRITE SULFATE

SEEP 11/20/93 04=15 PN 982 2.89 10 (.010 0.857 3.41 0.013
SEEP 11/22/93 12:05 PH
8R0HH MINING CORPORATION

1003 2.86 90 0.869 3.78 0.013

MONITORING RESULTS FRON SEPTENBER 
DOCKET NO. CWA-VIII-93-36-C*

ALUMINUM ANTIMONY ARSENIC BARIUM BERYLLIUM BORON CADMIUM CALCIUM CHROMIUM COBALT
LOCATION DATE TINE DISS. TOTAL DISS. TOTAL DISS. TOTAL DISS. TOTAL DISS. TOTAL DISS. TOTAL DISS. TOTAL DISS. TOTAL DISS. TOTAL DISS. TOTAL

SEEP 11/20/93 04:15 PH 121 0,46 0.383 277
SEEP 11/22/93 12:05 PH
BROHH MINING CORPORATION

129 0.371 283

MONITORING RESULTS FROH SEPTEMBER 
DOCKET NO. CUA-VIII-93-36-C*

COPPER 60LD IRON LEAD LITHIUM MAGNESIUM MANGANESE MERCURY MOLYBDENUM NICKEL
LOCATION DATE TIHE OISS. TOTAL DISS. TOTAL DISS. TOTAL DISS. TOTAL OISS. TOTAL DISS. TOTAL DISS. TOTAL OISS. TOTAL DISS. TOTAL DISS. TOTAL

SEEP 11/20/93 04:15 PH 93.6 192 0.006 70.6 6.62 < .0002 0.368
SEEP 11/22/93 12:05 PH
8R0HM MINING CORPORATION

95.5 0.006 72

MONITORING RESULTS FROH SEPTEMBER 
DOCKET NO. CUA-VIII-93-36-C*

POTASSIUM SELENIUM SILICON SILVER SODIUM STRONTIUM VANADIUM ZINC
LOCATION OATE TIME DISS. TOTAL DISS. TOTAL OISS. TOTAL DISS. TOTAL DISS. TOTAL DISS. TOTAL DISS. TOTAL DISS. TOTAL ANION CATION BALANCE LA8 NUM8ER

SEEP 11/20/93 04=15 PH (.005 0.001 2.84 19931123103
SEEP 11/22/93 12:05 PH 2.98 19931123104


